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CHINA AS AN EXPORT MARKET. 

The events that are happening with 
such bewildering rapidity in the far East 
to-day are the sure precursors of the 
opening of China as a market for the 
manufacturers of the civilized world. 
In the article by the Hon. Jacob T. Child, 
which appears on another page, the condi- 
tion of China as a market for American 
While this 
paper was written before the insurrection 


exports is vividly set forth. 


in North China assumed large propor- 
tions, it gives a faithful account of the 
opportunities existing in the Middle King- 
dom in ordinary peaceful times and under 
Chinese government. Whatever else may 
be the outcome of the present situation 
one thing is sure—that the absolute rule 
of the Chinese throne with its concomi- 
tant oppression of foreigners and whole- 
sale official thievery will never again be 
permitted. Hence, every opportunity 
that existed a year ago will be doubled and 
quadrupled a few years hence, when the 
allied civilized powers shall have opened 
China to commerce and dictated a reason- 
able and safe form of internal govern- 
ment for it. 

Every manufacturer is, or ought to be, 
familiar with the capacity of China to ab- 
sorb manufactured products. It con- 
tains somewhere about one-third of the 
population of the world and in the next 
few decades this vast mass of people will 
have to be provided for, so far as many of 
their material needs go, by the work-shops 
and factories of America and Europe. It 
is time even now to begin at least the study 
of the Chinese market and preparations 
for vigorous exploitation of American ex- 
port goods in it as soon as order is re- 
stored and the country is brought under a 
stable form of government. It is of in- 
terest in this connection to note that the 
telephone will play a great part in the 
communication system of China since the 
nature of the language is such that it is 


not easy to use the telegraph in connection 
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with it. 
translated into one of the European lan- 


A Chinese telegram has to be 


guages for transmission by telegraph, and 
retranslated into Chinese at the receiving 
end, with all the possibilities of mistake 
The 
telephone is a polyglot instrument and 


incident to this double translation. 


can transmit Chinese speech as readily as 
it can English. It has already found 
much favor in China, being one of the 
few inventions of the “foreign devils” 


really appreciated there. 








A curious illustration of how dependent 
the world has become on the electric tele- 
graph is furnished by the state of sus- 
pense that every civilized nation of the 
world finds itself in at the moment this 
paragraph is written, on account of the 
interruption of the up-river telegraph lines 
between Taku and Tien-Tsin in China. 
The fate of nations is being determined 
to-day with amazing swiftness by the 
words sent half round the world through 
the cables, and at this moment the wrig- 
gling pen of the siphon recorder is the 
most potent element in the world’s poli- 
tics. 





Mr. Valdemar Poulsen’s extraordinary 
phonograph, which he calls the “telegra- 
phone,” and which was illustrated in last 
week’s number of the ExLecrricaL Re- 
VIEW, is an instrument of remarkable in- 
genuity and it seems to possess features of 
extraordinary merit ; but it is a little hard 
to foretell whether it is to prove a machine 
of practical utility, or to remain, as has the 
phonograph, an exceedingly interesting 
experimental apparatus—until it is known 
how well it works. It appears that the in- 
strument exhibited at Paris has not yet 
Whether or not it 


proves a commercial success, it is certainly 


been put in operation. 


an instrument of great ingenuity and the 
principle on which it operates is one of 
great beauty and interest. 
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NEW SOURCES OF REVENUE FOR 
ELECTRIC LIGHT CENTRAL 
STATIONS. . 


The shape of the annual load curve of 
an electric light station in the United 
States is such that it has encouraged the 
discussion of means for its improvement 
and for equalizing the income of a sta- 
tion during the twelve months of the year. 
As everyone knows, the busiest season for 
an electric light plant is in the holidays 
at the end of December when the days are 
shortest and the demand for light great- 
est. The dull period is at the present 
season of the year, toward the end of June, 
when the demand is least, as the day- 
light hours are longest and many indus- 
trial and other demands for electric light 
are smallest. It has been proposed to sell 
the exhaust steam from central stations 
for the purpose of steam heating, and the 
proposition has been carried into effect 
with highly satisfactory results in many 
cities. It so happens that the season of 
cold weather coincides with that of heavy 
load on the plant, so that when it is most 
needed there is the most exhaust steam. 
However, a station equipped with such a 
system is doubly idle in the Summer time 
when there is little call for light, because 
at that season there is no call whatever 
for steam heat. It has been suggested to 
utilize the steam-heat apparatus in part 
for the circulation of cold brine in the 
warm weather, converting the steam-heat 
radiators into coolers, but this plan has 
many and obvious disadvantages; among 
them is the necessity for a duplicate sys- 
tem of piping and the fact that cooling 
by such a system is neither popular, nor 
perhaps entirely safe from a sanitary 
point of view. It at once occurs in this 
connection that the manufacture of ice 
would be a profitable side line for the 
electric light station during the Summer. 

The cost of installing an ice plant is 
comparatively small, though it requires a 
good deal of space to house it properly. 
The electric light plant already provides 
one of the essentials, which is distilled 
water, produced from its exhaust steam, 
and the load of ice-making can be utilized 
to bring up the total demand upon the 
The 
subject is one that is worth careful investi- 


station during the Summer months. 


_ gation on the part of electric light super- 
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intendents, especially those whose plants 
are in the southern part of the country 
where the advantages of the steam heating 
addition are not so considerable as they 
are in colder climates. Ice is an absolute 
necessity and there is always a market for 
it. It can be manufactured in consider- 
able quantities, under ordinary condi- 
tions of prices of fuel and labor in the 
United States, at from one dollar to two 
dollars per ton. An electric light station, 
with its power equipment and boilers al- 
ready in place, could compete with ice 
manufacturing companies to great advan- 


tage. 








ELECTRIC POWER IN FARMING. 

The first application of power made by 
mankind was in the tillage of the soil 
when the labor of animals was pressed 
into service to aid that of man in the 
operations of planting and gathering 
crops. The industry of farming, in so 
far as the applications of power to it are 
concerned, remains to-day in very much 
the same condition as it was in the primi- 
tive days of the bent stick plough. It is 
stated that in Bavaria an association of 
farmers is experimenting with the elec- 
trical distribution of power through their 
farms and farm villages from a nearby 
waterfall. This application of electric 
motive power has apparently been neg- 
lected. While no great amount of power 
is employed in farming, still in modern 
agricultural methods conducted on a 
large scale there is much room for the in- 
troduction of power applications, espe- 
cially for ploughing, for traction pur- 
poses on light railways about the farm, in 
threshing, grinding, etc., and in many 
ways that will suggest themselves to the 
practical In California 
and other parts of our Western states, a 


agriculturist. 


good beginning has been made in the ex- 
tensive use of electric power for pumping 
irrigating water. This secondary appli- 
cation of electric power to farming has 
produced marvelous results in the neigh- 
borhood of Los Angeles, Cal., and several 
power plants of the first order of magni- 
tude are now being laid down in that 
neighborhood, practically for this purpose 
only. In the vast wheat fields of the Da- 
kotas and other Northwestern states, 
there is an enormous annual accumula- 
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tion of straw and ‘chaff, which can be 
utilized as fuel. Why this straw should 
be wastefully burned when it could be 
taken to a central power station and 
burned under the boilers and turned into 
an item of value as power distributed to 
the various uses of the farm, is hard to 
see. Yet year after year thousands upon 
thousands of tons of straw are consumed in 
those regions, where water-power does not 
exist and where coal has to be imported 
at very considerable expense. 

The subject is certainly one that de- 
serves more attention than it has received 
in the past. There is no machinery so 


simple, so little liable to get out of order, 


so easily controlled and handled by the 
ignorant, as electrical machinery, more 
particularly the induction motor. The 
subject seems to afford an opportunity for 
inventors and engineers; and those fami- 
liar with the conditions of agricultural 
enterprises on the large scale with which 
they are practiced in the United States 
might well turn their attention toward 
the solution of this problem with the cer- 
tainty of substantial rewards in case of 
success. 





A correspondent of the New York Sun 
(he had evidently been reading the ELEc- 
TRICAL REVIEW) wrote to that estimable 
journal lately and asked why in the name 
of all that was reasonable, builders of 
automobiles did not dispense with the 
dashboard. He asked why, if the dash- 
board were proper for a vehicle which had 
no mud-splashing horse in front of it, it 
was not equally proper to provide boats 
with dashboards, and why they should not 
be put on both ends of the automobile 


and on the sides, also. Another corre- 
spondent replying tohimsaid that the dash- 
board served to keep the legs of the pass- 
engers warm, and that the eye being accus- 
tomed to it, vehicles without it would be 
unsightly. Neither of them, however, has 
discussed the question of why automobile 
doors should open from the side of the 
vehicle where they do not belong, or why 
automobiles should still have little rail- 
ings on which to rest the reins of the horse 
which is not there, or why the makers of 
these vehicles have departed as little as 
possible from the ancient traditions of the 
carriage builder and made things such 
as we see on our streets—unsightly, unfit- 
ted for the uses to which they are put, 
strongly reminiscent of the horse, and 
probably destined to be looked upon by 
our grandchildren as examples of the per- 
verted taste of their ancestors. 
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THE UNITED STATES MACHINERY 
BUILDING OF THE PARIS EXPO- 
SITION AT VINCENNES. 





BY C. L. DURAND. 





The building erected for the machinery 
exhibits at Vincennes has been completed, 
and the installing of the machinery ex- 
hibits is practically finished ; the appear- 
ance of this structure, which is called the 
United States Machinery Building, is 
shown in the illustration, Fig. 1. It has 
been constructed by an American firm, the 
Berlin Iron Bridge Company, and is 340 
feet long by 125 wide. The iron struc- 
ture serves as a base for the white staff 
with which the building is finished. The 
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To furnish power for the various 
motors, a generating plant has been in- 
stalled in one end of the building. The 
boiler room contains two upright boilers 
of the Climax type. A Ball engine of 
300 horse-power, tandem compound, has 
also been erected, and it was intended to 
erect a Bullock dynamo of 200 kilowatts 
to run with it, but this machine has dis- 
appeared with the Pauillac, along with a 
great many other American machines. Inthe 
meantime, a Willans engine of the up- 
right compound type, is used, which 
drives directly a Bullock dynamo of 150 
kilowatts. A number of different types 
of electric motors are used to operate the 
machines of the exhibits; about 40 are 
used in all, and these vary from 5 to 60 
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teristic forms of locomotives. One of the 
most interesting of these is an electric 
locomotive of the type used on the Paris- 
Orleans Railway; it has been built by a 
French construction house after the Gen- 
eral Electric type. A number of electric 
cars are to be seen, including several of 
the types used on the different Paris lines, 
and one used on the Nogentais suburban 
system, equipped by the Thomson-Hous- 
ton Company. The J. G. Brill Company 
has an extensive exhibit in the United 
States section, showing several motor cars 
and trucks; in this section several Ameri- 
can firms show railroad signaling appara- 
tus and air-brakes. Among the Swiss ex- 
hibits is a type of electric locomotive such 
as is used on the new inclined road at 





ExTERIOR AND INTERIOR ViEWs OF THE UNITED STATES MACHINERY BUILDING AT THE VINCENNES ANNEX, Paris Exposition. 


appearance of the interior will be seen in 
Fig. 2; the building is well lighted by a 
skylight and by large windows at the 
sides, having a main central passage and 
two side passages, giving thus four rows 
of exhibits. A great number of Ameri- 
can firms have displays of machine tools, 
wood-working machinery, air compressors, 
ete., and nearly all of the firms which have 
exhibited at the Champ-de-Mars have 
large exhibits here, most of them being 
supplied with power to run the machines ; 
in some of these a common shaft, driven 
by a large motor, is used for several ma- 
chines, and in others each machine is 
direct-connected to a small motor. In the 
illustration will be seen an electric crane 
which has been installed by the Shaw 
Electric Company; it has a capacity of 
30 tons, and a span of about 33 feet; the 
maximum lifting distance is 21 feet. Its 
carriage is provided with three direct-cur- 
rent motors. This crane was installed in 
the building soon after’its completion, 
and has done good service in putting the 
heavy machinery in place. 


horse-power. In addition to the compan- 
ies previously mentioned in connection 
with the Champ-de-Mars exhibits, the 
Brown & Sharpe Company has an exten- 
sive exhibit of tools, besides wire gauges, 
scales and different measuring instru- 
ments. In the front of the illustration 
may be seen one of the American guards, 
who are stationed in the United States 
sections in the main exposition and at 
Vincennes ; the uniform adopted, which is 
of dark blue with white trimming, gives 
a pleasing effect. 

Not far from the Machinery Building 
is situated a large building known as the 
Transportation Annex, which contains 
the exhibits of locomotives, electric cars, 
signaling apparatus, etc., for which space 
enough could not be provided in the main 
Transportation Building of the Champ- 
de-Mars. This building, which covers a 
considerable area, has a number of rail- 
road tracks running throughout the whole 
length, and sections have been set apart 
for the different nations. Nearly all the 
leading nations have exhibits of charac- 


Lyons; it has been constructed by the 
Société Electrique de Winterthiir, Swit- 
zerland. In the Austrian section are to 
be seen two trucks for motor cars; one of 
these is equipped as an electric locomotive, 
and is eight metres long, being provided 
with two motors of the Ganz & Company 
type, of 25 horse-power. The Officine 
Meccaniche, an Italian construction 
house, exhibit a trolley car. 

On the other side of the Machinery 
Building is the large Automobile Build- 
ing, which is built around three sides of a 
square, partly enclosing a central space; 
in the front of this space are the tribunes 
erected for the automobile races, the main 
automobile track passing along in front 
and making the circuit of the lake. The 
Automobile Building makes no preten- 
sions to elegance, having been designed 
merely to afford space for the different ex- 
hibits of automobiles ; these are now being 
installed, but rather slowly, this section 
being considerably behind most of the 
others. When completed, however, these 
exhibits promise to be of great interest, as 
most of the leading nations will show types 
of machines on the electric, petroleum, 
steam and compressed-air systems, in ad- 
dition to those installed in the Champ- 
de-Mars section. 





656 










SCIENCE BREVITIES 


Arcs Between Metallic Electrodes Herr 
L. Arons has described some experiments 
between metallic electrodes in 
various gases. It appears from them that 
the electro-motive force necessary to main- 











on ares 


tain an are varies considerably ac- 
cording to the nature of the gas 


in which the phenomenon takes place. 
For example, between silver electrodes a 
thin are may be maintained in air, but in an 
atmosphere of nitrogen it is not possible 
to maintain one. Iron electrodes require 
a high tension in air but in nitrogen main- 
tain an are under very low voltages. 


Comets—Mr. F. H. Lohring has pro- 
duced a new theory of comets based upon 
J. J. Thomson’s recent hypothesis of ma- 
terial masses smaller than atoms. He 
suggests that the comet’s tail may be 
formed of these corpuscles, due to the dis- 
sociation of the nucleus of the comet by 
the intense heat it encounters as it ap- 
proaches the sun. Admitting the exist- 
ence of an electrostatic field in space with 
the sun as a centre of negative electrifica- 
tion, a comet’s tail composed of such cor- 
puscles would show phenomena of elec- 
trostatic repulsion much more powerful 
than those due to the influence of gravita- 
tion, and this would explain the apparent 
repulsion of the comet’s tail as the comet 
swings around the sun. 

An Electrolytic Caustic Process—In an 
Italian contemporary Signori Crudo and 
Bisazza describe an interesting modifica- 
tion of the Kastner-Kellner electrolytic 
process for the manufacture of chlorine 
and sodium hydroxide from common salt. 
As is well-known, the Kastner-Keller proc- 
ess is one in which mercury is used to 
form, as an intermediate step, an amal- 
gam with the sodium which is deposited 
by the action of the electric current, and 
this mercury, when subjected to the action 
of water, is decomposed with the forma- 
tion of hydrogen and caustic soda. In the 
new process a separating vessel having a 
porous bottom is employed and in this is 
placed the mercury which forms the cath- 
ode. ‘The vessel above the mercury is 
filled with water. It has been found by 
the authors that the decomposition of the 
mercury sodium-amalgam proceeds slowly 
and in endeavoring to accelerate this, they 
discovered that certain substances among 
which are all the nitrates, many metallic 
oxides and several of the sulphates and a 
few metals, among which is iron, greatly 
hasten the process. They have adopted, 


as a standard commercial addition to the 
bath, monosulphate of iron and have se- 
cured several patents upon the apparatus 
with this addition. 





ELECTRICAL REVIEW 

Magnetic Salts— Messrs. C. Liebknecht 
and A. P. Wills publish in the Physical 
Review the results of some extensive ex- 
periments they have carried out to deter- 
mine the magnetic susceptibility of salts 
of the iron group. ‘They refer in the 
commencement of the article to the prev- 
ious experiments of Professor G. Wiede- 
mann and other experimenters in Ger- 
many. The authors have carried out de- 
terminations on 36 salts of the five metals 
of the iron group and of copper. They laid 
great stress upon the procuring of the 
purest material possible, and all salts in 
which there was a danger of rapid decom- 
position were discarded. They have stud- 
ied the solubility of salts such as fluorides, 
chlorides, bromides, iodides, sulphates and 
nitrates, but with the method used it was 
not possible to carry out experiments on 
certain of the iron and chromium com- 
pounds. The accuracy of the results is 
said to vary between two and five per cent. 
The method of experimenting adopted 
was the zero method of Professor Du Bois, 
which allows very small quantities of a 
substance to be studied. The level of the 
capillary tube in the magnetic field can be 
so adjusted that the unmagnetic solution 
can be prepared with great precision, so 
as to be well within the limits of error in 
the subsequent chemical analysis. Brief- 
ly, the procedure is as follows: A conven- 
iently strong paramagnetic solution is pre- 
pared, and then diluted with the diamag- 
netic solvent until the solution is unmag- 
netic. The practicability of the method 
is only limited by the susceptibility and 
solubility of the salt. Sometimes the 
method is inadmissible on this account, as, 
for example, in the case of potassium 
chromate and bichromate of potassium 
and calcium permanganate. The pecul- 
iarly constituted salts are well known to 


be but weakly paramagnetic; the similar-— 


ly constituted dry K,FeO, proved to be 
much more paramagnetic; the alkali solu- 
tion decomposed so quickly that the 
authors were prevented from making a 
quantitive determination. The apparatus 
used is described fully, the electromagnet 
being so devised that a field of 40,000 
centimetre-gramme second units was ob- 
tainable. The authors found that the 
capillary constants of non-magnetic solu- 
tions are quite unaltered in the magnetic 
field. This independence of surface ten- 
sion under magnetic influences seems, 
therefore, to hold generally. On the other 
hand, the influence of a field of varying 
strength on drops of liquid susceptible to 
magnetism is appreciable. With the ap- 
paratus devised for determining this a 
number of experiments were carried out, 
from which the authors derive the fol- 
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lowing conclusions: Paramagnetic solu. 
tions show in a uniform field an increase 
rate of dropping when the magnetic force 
upon the liquid column acts downwards ; 
through diminution of the pressure, the 
(original) rate being again approximate- 
ly established, the weight of the drop suf- 
fers no change. On the other hand, the 
authors observed an enlargement of thi: 
drop in a non-uniform field; the form o{ 
the drop is then changed and depend: 
upon the particular distribution of the 
field as regards the sense and manner in 
which it happens. The experiments con 
firm Quincke’s results and conclusions. 
The actual values obtained for the may- 
netic susceptibility of the various salts ex- 
perimented with are given in tabula) 
form, and are too extensive for individua| 
mention here, says the London Electrica. 
Engineer, in which the above abstract ap 
pears. 





—-_> 


A Gutta-Percha Famine. 
[From London Lightning } 

A famine is threatened in gutta-percha. 
the only insulator for sub-marine cables 
that hitherto has proved to be satisfac- 
tory. This is due partly to the limited 
area in which the gutta-percha tree wil! 
grow, partly to the wasteful methods of 
the native collectors and the impossibility 
of supervising them so as to check either 
their wastefulness or their dishonesty in 
mixing inferior kinds of “milk” with the 
better sort. It appears that no lactometer 
has been discovered for this vegetable 
milk, and the buyer is, therefore, very 
much at the mercy of the natives. Con- 
sequently gutta-percha has gone up to over 
6s. a pound, and what with the popularity 
of golf and the probable demand before 


‘long for the Pacific cable, it is small won- 


der, that, as our contemporary, Hngineer- 
ing, says, the question of using rubber for 
deep-sea cables is being revived. Of this 
proposal our contemporary has but a poor 
opinion ; it certainly wants no experiment- 
ing on so long and expensive a cable as 
the Pacific, and it fears that vuleanized 
rubber will deteriorate even at the bottom 
of the sea through chemical action of its 
own constituents. Meanwhile it is quite 
sure that paper cables will be impossible 
for the purpose, and it mentions a rumor 
of a corner in gutta-percha in view of the 
rise in price when the Pacific cable comes 
to be ordered. Necessity, however, is the 
mother of invention, and possibly some 
way may yet be found of keeping paper 
dry under water. One other chance is 
that the rage for golf may die away, like 
other fashions, and so diminish the de- 
mand for gutta-percha. There is nearly 
enough of it made into golf balls every 
year to insulate an Atlantic cable, and the 
golfer asks for the very best quality, too, 
and sees that he gets it. 
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THE OPPORTUNITY FOR AMERICAN 
EXPORT TRADE IN CHINA. 


BY THE HON. JACOB T. CHILD, EX-MINIS- 
TER TO SIAM AND UNITED STATES CON- 
SUL-IN-CHIEF AT HANKOW, CHINA. 


Now that American merchants are pre- 
paring to enter into competition for the 
Chinese trade it would be well for those 
<o contemplating to look over the vast 
field opening up for the push and vim 
necessary on their part to control a large 
portion of it, virtually theirs by right. 
The Yangtze valley alone is an empire, ex- 
teriding from the frontiers of Tibet to 
Shanghai, the most flourishing city on 
the coast. This great valley is inhabited by 
over 100,000,000 people and the Yangtze- 
Kiang is one of the world’s greatest 
highways, playing a most enormous part 
in the enormous traffic of central China, 
which is increasing annually its tributar- 
ies penetrating all sections, flowing direc- 
ly East from Hankow to the coast, a dis- 
tance of 600 miles and dividing the em- 
pire north and south into equal parts. 
Strangers coming to China are deeply im- 
pressed with the magnificent proportions 
ff this great stream, whose surface is 
heckered with myriads of boats from the 
-mall sampan to the lordly steamer, many 
of the latter ascending as high as Ichan- 
83. miles from Shanghai, the head of 
ihe gorges ; a small steamer has forced its 
way up to Chungking, 1,250 miles from 
‘he mouth of the river. This place is 
destined to become the capital of western 
China, it being the centre of the rich and 
‘ertile provinces of Yun-nan and Szech- 
uen, between which the river forms a 
houndary for over 200 miles dividing the 
(wo provinces, which are densely populated 
and as prolific as the valley of the Nile. 
The climate and soil are all that could be 
asked for. Cotton, tobacco, opium, hemp, all 
of the cereals, fruit of all kinds, indigo, salt 
wells, coal, lime, copper and silver abound, 
and in the bed of the stream above Chung- 
king the shingle is washed for gold, which 
is obtainable in remunerative quantities. 
The wealth of this section is simply enor- 
mous and, when fully developed, will 
largely enhance the wealth and commerce 
of the world. Machinery is now being 
shipped up the river for the development 
of the silver and copper mines, the coal 
fields and oil wells, together with electrical 
appliances of all kinds. 

Since the close of the Japan-China 
war, the interior of China is rapidly being 
developed. Cities and towns are lighted 
by electricity where, before the war, such 
a thing was unheard of, and telephone 
exchanges are being established. The 
chambers of commerce of the leading 
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Japanese cities are establishing in the 
various cities in the Yangtze valley agen- 
cies and are building up a thriving busi- 
ness in the way of cotton fabrics, woolens, 
etc., and articles that the natives are most 
in need of. As soon as the laboring class- 
es realize that they will be protected in 
the fruit of their labor and that they can 
get their produce to market they will 
work, and the crops now realized will be 
quadrupled and not let go to waste, hav- 
ing a waterway stretching for over 1,500 
miles to the sea to bear them to market. 
The opening up of this immense 
section to outside competition must 
make its influence felt in the United 
States, and the American merchant 
should not be slow to avail himself 
of the opportunity. In advance of the 
times electrical machinery is forcing its 
way in the interior of China; several 
large cities in the provinces of Hupeh and 
Hunan are now lighted with electricity 
and have telephone service. In Hankow 
the large Russian tea hongs have put in 
electric plants, while Shanghai and other 
coast cities are at night ablaze with elec- 
tricity, as are the steamers that ply on the 
rivers and along the coast. The cotton 
mills and silk factory at Wuchang, em- 
ploying over 2,000 laborers, are light- 
ed with electricity, as are the extensive 
iron works and arsenal at Honyon, which 
gives employment to thousands of work- 
men. Large quantities of machinery are 
landed daily on the bund, in Shanghai, to 
be shipped into the interior and whenever 
a treaty port is opened trade has rapidly 
increased. Take tea, for instance. Before 
Hankow was made a treaty port a small 
business was done, mostly in junks, from 
up and down the river and the lakes, and 
the tea was then taken from Hankow to 
Siberia on camels. Now it is the centre 
of the tea trade, and during the tea sea- 
son hundreds of junks arrive daily loaded 
with the fragrant leaf, and, after being 
properly blended and purged, the tea is 
shipped all over the globe, while foreign 
imports are taken from the steamers and 
stored in the godowns of the merchants 
for transhipment to the interior. Barges 
daily arrive laden with kerosene (mainly 
bearing the Standard oil brand) and re- 
turn with cere grass, wheat, rice, salt, 
furniture, skins, wool, coal, wax, tallow 
and hundreds of articles brought from the 
interior. 

I speak mainly of the Yangtze valley, 
the heart of China, upon which Great 
Britain has laid her grasp—and the Eng- 
lish merchant knows a good thing when 
he sees it! His agent at Shanghai does 
mainly the buying and selling for this 
vast section, the most prolific in the 
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world, and easy of access. ‘The American 
merchant can easily enter into active com- 
petition with him, the field is now open, 
lines of steamers are rapidly increasing, 
bidding for this great trade. Hence, our 
people should not be slow to avail them- 
selves of the opportunity thus offered. 
They not only have the people of China 
and Japan, but the Philippines, with open 
doors, ready with outstretched hands to 
welcome them. Nearly everything that 
our people have to sell is needed in cen- 
tral China and we are in need of many 
of its products. A line of steamers runs 
daily from Shanghai to Hankow, and 
from thence to Ichang as well as ocean 
steamers. 

One of the greatest openings for Ameri- 
can enterprise would be the establishment 
of lines of steamers on the rivers and 
lakes of China. The Poyang Lake alone 
would give employment to many and they 
would rapidly supersede the junks. It is 
a great inland sea, and on its shores are 
located many important cities, as is also 
the case with the Tung Ting Lake, the 
largest in China, from which a large and 
prosperous junk trade is carried on with 
Hankow, Hanyan and Wuchang, cities 
lying at the mouth of the Han, having a 
population of two and a half million. The 
Han River is navigable for over 600 miles 
from Hankow, draining a fertile and 
prosperous section. These cities are 
marked as the centre of the railroad sys- 
tem of China and should be better known 
to the business world of America. Lines 
running to Hong Kong and to Tien Tsin 
have been surveyed and work is now pro- 
gressing. They will open up a country 
magnificent in everything but enterprise 
and upbuild what is destined to be one of 
the largest cities in the world. 

One of the drawbacks to the naviga- 
tion of this great highway is at its mouth, 
a network of shoals which mark the Lang 
Shang crossing, dreaded by pilots. All 
vessels have to anchor and await daylight 
before attempting to cross. The channel 
is marked by buoys, and now, when the 
whole world is pouring its wealth through 
the water-gates of central China, an- 
nually over one hundred million tons of 
shipping, nothing could be easier than to 
establish electric buoys from Woosung to 
North Tree and, as occasion requires, light 
them. Navigation thus at all times could 
be conducted in safety. China is as yet 
an unknown quantity and all that is need- 
ed is for live, energetic men to be sent to 
the front—Americans, wedded to Ameri- 
can enterprise, with nerve sufficient to 
make their influence felt, and thus cap- 
ture and hold a trade second to none 
which is now coming into being. 
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THE RELATIONS BETWEEN ELEC- 
TRICITY AND ENGINEERING.* 


BY SIR WILLIAM PREECE 


The nineteenth century is distinguished 
in our profession chiefly by the knowledge 
we have obtained of the constitution of 
matter and of the qualities of the materials 
we utilize for the service of man, of the 
presence and the characteristics of that 
medium—the ether—which fills all space, 
and of the existence, indestructibilty and 
protean character of that great natural 
source of force, motion, work and power 
which we call—energy. 

Electricity is only one of many forms of 
this energy. It is measurable in well- 
defined and accurately-determined units. 
It is produced and sold, utilized and wast- 
ed. It is, therefore, something distinctly 
objective. It has even been defined by 
Act of Parliament. There are four great 
principles underlying the practical appli- 
cations of electricity : 

1. The establishment of a magnetic 
field. 

2. The establishment of an electric field. 

3. The disturbance or undulation of the 
ether. 

4. The work done by the generation and 
maintenance of electric currents in ma- 
terial systems. 

Electricity as a science is fascinating to 
every one, but it is deeply fascinating to 
the engineer. The trustworthiness of its 
laws, the accuracy of its measurements, 
and the completeness and definiteness of 
the units of which its measurements are 
referred give him confidence in his esti- 
mates and a certainty of the performance 
of his preconcerted operations. It places 
in his hands the means of directing the 
energy out of sight in positions known 
only to himself, and of applying it with 
great efficiency at the exact spot desired. 
No magician or poet ever conceived so 
potent a power within the easy reach of 
man. 

The maintenance of an electric current 
through a conductor means the expendi- 
ture of work upon that conductor, and this 
expenditure of internal work means mole- 
cular motion. In solid conductors the 
result is heat. If the current be gradually 
increased, this motion is similarly in- 
creased. The result is successively incan- 
descence, white heat, fusion and disrup- 
tion. 

In liquid conductors the motion prob- 
ably becomes revolution. The result is de- 
composition by the activity of the centri- 


* Abridged from a ** James Forrest’ Lecture delivered 
at the British Institution of Civil Engineers, 
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fugal force overcoming chemical affinity. 
The atoms fly away in fixed determined 
lines, and collect at opposite poles. 

In gases the transference of electric 
energy in the form of sparks means dis- 
sociation. Compound gases are broken up 
into their component elements under the 
same directing influences. Work is done 
upon the gas as in the previous instances. 

The principal of work that lies at the 
very root of the profession of the engineer 
enables all these operations to be measured 
in definite mechanical units, reducible to 
the common English standard, the foot- 
pound, but which the electrical engineer, 
with great precision, refers to the scientific 
unit of work—the Joule. 

The elements and their useful com- 
pounds are rarely, if ever, found pure. 
Impurities have to be sifted away. Ores, 
raw produce, rocks and earth have to be 
subjected to various processes of refining 
and conversion to extract from them that 
which is wanted. The electric current by 
the above operations has proved to be a 
powerful agent to break up crude materials 
into their useful and useless constituents. 
The electro-chemical industries of the 
world are very extensive. 

According to Professor Borchers, the 
eminent electro-metallurgist, the world 
manufacture of calcium carbide for the 
production of acetylene gas is utilizing a 
power equal to 180,000 horse-power ; that 
of the alkalies and the combinations of 
chlorine for bleaching, 56,000 horse- 
power ; of aluminum, 27,000 horse-power ; 
of copper, 11,000 horse-power ; of carbor- 
undum, 2,600 horse-power, and of gold, 
455 horse-power. Electroplating is one 
of the staple manufactures of Sheffield 
and of Birmingham. There are nearly 
200 firms working at the former place, 
and over 100 at the latter. 

The decomposing bath and the arc fur- 
nace are revolutionizing many industries. 
Phosphorus is now being produced in 
England in large quantities from corun- 
dum, and aluminum from bauxite is ex- 
tending in use and being reduced in price. 
The post office is using aluminum for 
telephone circuits. I have recommended 
its use on a very large scale in the interior 
of Africa, where transport is so costly. 
We can get the same conductivity as with 
copper with half the weight, and at a less 
price, and we can put up a line tele- 
graphically ten times better than of iron 
for less money. 

The elements of Volta and the battery 
of Galvani—azinc, copper and a solution of 
sulphuric acid—gave a convenient gen- 
ertor of electric currents which could be 
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directed along wires to great distances, 
and thus, by establishing magnetic fields, 
could deflect needles in such a way as 
to form the alphabet and so transmit 
words and, therefore, thought. In wires 
of great length, while the initial speed is 
that of light, it takes time for the electric 
waves to rise and fall, so that the number 
of currents which can be sent per second 
is limited. Between London and Liver- 
pool the speed of speaking is virtually un- 
limited, but between Ireland and America 
it is restricted by the so-called capacity of 
the cable submerged in the ocean. This 
capacity absorbs energy and retards the 
rate of rise and fall of currents. While 
1,000 currents per second can be sent in 
the former case, only six per second are 
available in the latter. 

Nevertheless, sitting on the shore of the 
Atlantic in Ireland, one can manipulate a 
magnetic field in Newfoundland so as to 
record simultaneously on paper in conven- 
tional characters slowly written words. 
Thus we have bridged the ocean and an- 
nihilated space. 

The regulation of the ever-growing 
traffic on our railways and the safety of 
passengers is secured by similar means. 
The telegraph not only places the manager 
of the line in communication with every 
station upon his system, but electric sig- 
nals control the motion of every train. A 
railway signal-box is an electrical exhibi- 
tion. Every line is protected by its own 
electric signal. Every distant outdoor 
mechanical signal is repeated back. The 
danger signal is locked, and can not be 
lowered to “line clear” until it is unlocked 
by the train itself or by the distant signal- 
man. Mr. F. W. Webb is not only work- 
ing the outdoor signals themselves by . 
electrical energy, but he is moving the 
points and switches by the same means. So 
far, the experience gained at Crewe dur- 
ing a period of about 12 months, from the 
working of a signal cabin containing 
about 60 levers, has been such as to justify 
confidence and the extension of the system, 
and some 10 cabins containing about 1,000 
levers will be provided. The apparatus 
has been designed to work in with, as far 
as possible, the standard signaling ap- 
paratus of the London and North-Western 
Railway. The interlocking frame may be 
said to be the ordinary mechanical frame 
in miniature, occupying one-third of the 
space. The levers—about six inches in 
length—are placed in two tiers, and are 
manipulated in the same way as the levers 
of a mechanical frame; consequently the 
signalman accustomed to the old type has 
nothing to learn in the new. The levers 
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are mechanically locked by means of tap- 
pet locking, and they control carbon 
switches by which the 110-volt electric 
current is transmitted to the motors. 

The object of this electric working is 
primarily to reduce the manual labor of 
the signalman, and enable him to pay more 
attention to the movements outside his 
cabin; increased speed of working; the 
removal of obstructions on the ground 
caused by the numerous wire and rod con- 
nections necessitated by the present sys- 
tem; and, finally, a reduction in the num- 
ber of signalmen employed. Thus elec- 
tricity adds to the security of life. It 
supplies the railway man with a new 
sense, and the engineer with a new power. 

The abridgment of time necessarily fol- 
lows from the annihilation of space, but 
the chief element which saves our time so 
much is the fact that we can, by electricity, 
do so much more from one spot. Indeed, 
in the United States the railway com- 
panies complain that their revenue be- 
tween New York and Chicago suffered 
through the introduction of the telephone. 
People remained at home and did their 
business by wire. 


It is very curious when visiting the 


United States to find that their morning 
papers contain extracts from our London 
evening papers of the same day. One 
frequently receives messages in England 
that were sent off to-morrow. This is due 
to the difference of longitude. 

Wireless telegraphy, or, as it is better 
termed, etheric telegraphy, has made but 
small progress, owing to the simple fact 
that the demands for its services are so 
very few. 

The sun is the fons et origo of all the 
available energy upon the surface of the 
earth. Coal and oil are extracted from 
its crust; oxygen is found in its atmos- 
phere. Grasses, corn, fruits and vegeta- 
bles become food and fuel for beast and 
man. Waters are converted into vapor, 
forming clouds, rain, brooks, rivers, tor- 
rents and falls. The atmosphere is dis- 
turbed by wind and the waters of the ocean 
by tides. Energy is thus found available 
for useful work in many different forms. 
The problem before the engineer is how 
to select the best form of energy for his 
purpose, and how to utilize these waste 
energies of Nature so as to secure the best 
economical results. Falling water can, 
by a turbine or impulse wheel, convert the 
energy it possesses in virtue of its fall into 
the form of electricity. By the aid of 
transformers it can be raised to very high 
voltages ; 40,000 volts is employed in Cali- 
fornia, 11,000 at Niagara. We use 10,000 
between Deptford and Trafalgar Square. 
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It can thus be transmitted to any reason- 
able distance, and there it can be utilized 
to do useful work. The waste forces of 
Nature are thus within our reach. The 
waterfalls of the Highlands may work the 
tramways of Glasgow; Niagara already 
works those of Buffalo. 

. The economy of this system for large in- 
dustries is a question of the relative cost of 
the generation of energy by other means. 
Energy on the coal-fields can be produced 
cheaper by burning coal than by any water 
scheme that I have yet examined in this 
country. The price and abundance of 
coal renders the transmission of energy to 
great distances at present a very limited 
question indeed. Where coal is scarce and 
dear and water abundant, as in Switzer- 
land, water-power is very much utilized. 
Where coal is abundant and cheap, as in 
England, it is uneconomical to adopt it. 
The transmission of power within limited 
areas by electricity in our cities is now 
within the range of practice. In Edin- 
burgh it is supplied at the rate of one and 
one-quarter pence per unit ; this is eighty- 
three hundredths pence per horse-power- 
hour. It is invaluable for small indus- 
tries. It is there ready to be used when it 
is wanted ; it wastes nothing while idle. 

The economy and efficiency of dis- 
tributing power over mills, factories and 
workshops by electricity instead of by 
shafting, gearing and belts, is so pro- 
nounced that the change is being effected 
in every country with great rapidity. If 
it were a question of the mere efficiency 
of the two systems, the advantage of the 
change would not be so obvious; but it is 
shown by the horse-power-hours expended, 
which means the coal bill. The efficiency 
of an electrical system is rarely less than 
75 per cent, while that of shafting is fre- 
quently as low as 25 per cent ; but the econ- 
omy is the continuous waste of the latter 
that tells on the coal bill, while in the elec- 
trical system there is no such waste. The 
motor runs when it is wanted, and expends 
only what energy is wanted for the parti- 
cular work to be done. Electrical meas- 
urements are so exact and so easily applied 
that automatic records can be obtained of 
the work done by each machine. 

Every up-to-date shop should have its 
electric plant for healthy light, cheap 
power and handy distribution of material. 
Its economy is demonstrable in the small- 
est, but in the largest shops it is at once 
most marked. It is always available, and it 
costs little. Ignorance or timidity re- 
stricts its use very much. The number 
of works that are run by electric motors 
in different parts of the country is very 
large indeed. The efficiency, handiness 
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and economy of doing so is so marked 
that the practice is extending with great 
rapidity. Motors themselves are being 
daily improved. 

On the Clyde and the Tyne, and indeed 
wherever shipbuilding is flourishing, there 
we find electrical energy driving machine, 
tools, holding up plates, and assisting in 
various processes. In many large ma- 
chine works, cranes and traveliers are 
worked by it. 

At Boston, U.S. A., crossing the Charles 
River and uniting Charlestown, the scene 
of the famous battle of Bunker’s Hill, 
with its headquarters, is a new bridge 100 
feet wide and 1,920 feet long, having a 
draw of 240 feet span, weighing 1,200 
tons. This draw is opened and closed by 
electric motors. 

In the post office we have introduced 
electric motors very largely. At Leeds 
they are used for driving pneumatic pres- 
sure and vacuum pumps, employed there 
to work the pneumatic tube system. They 
are also used for working automatic stok- 
ers, ventilating fans and lifts. 

It is for traction purposes that elec- 
tricity is making such gigantic strides. 
In the United States tramway working by 
its means has become practically univer- 
sal. In the United Kingdom it is making 
rapid way, and in connection with electric 
lighting it is given great economical re- 
sults. 

Electric railways are also growing 
apace. A bold attempt is being made 
by the Metropolitan Railway to work the 
existing line in such a way as not to inter- 
fere with the existing traffic, or even with 
the permanent way. A new train of six 
coaches weighing 180 tons, having a motor 
car at each end weighing 54 tons, is about 
to run between Earl’s Court and High 
street, Kensington. Electric traction has 
an immense advantage over steam traction 
in impressing a continuous and uniform 
torque or turning moment on the shaft, 
and consequently a continuous and uniform 
effort on the trend of the wheel. The 
action of the steam locomotive is inter- 
mittent and the bite not continuous. 
Hence such frequent slipping on greasy 
rails. Again, the maximum torque can 
at once be applied by the current, and in 
combination with the constant effort it 
increases the acceleration so that a train 
acquires its maximum speed much more 
quickly. We shall increase the ‘mean 
speed of the Metropolitan trains from 11 
miles per hour to 15, and thereby increase 
the capacity of the line over 30 per cent. 
The stoppages on the underground railway 
are so frequent that the trains are always 
either accelerating or stopping. They 
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never reach their top speed as they do on 
main lines. Electric traction enables 
them to start quicker and stop more 
promptly. On the Metropolitan the 180- 
ton train acquired 20 miles an hour in 200 
feet, and, when going at the same speed, 
it was stopped in 130 feet—half its 
length. Smart work on such a railway 
depends on the rate at which trains can 
be emptied and filled. The English sys- 
tem of compartments and side doors facili- 
tates this. It would be still further ex- 
pedited if we could have one platform for 
entry and one for exit, and one class only. 

The Liverpool and Manchester Light- 
ning Express Railway, promoted by a 
very powerful representative syndicate of 
those two great commercial centres to 
carry out the scheme of Mr. Behr, is a very 
bold and promising venture. The line is 
to be monorail, 34 miles long, direct be- 
tween the two cities, without any inter- 
mediate station and withnocrossing. There 
are to be cars every 10 minutes. The speed 
is to be 100 miles per hour, and the time 
of transit 20 minutes. I know of no 
reason why this should not be done with 
safety and comfort. 

The automobile car of the future has 
not yet seen the light. It will be electri- 
cal. Immense progress has been made 
in motors and in batteries. Lundell has 
shown how to store up the energy now 
wasted in descending hills, and to recover 
some of that absorbed by the inertia of the 
car. Although a battery has already been 
able to drive a car 100 miles with one 
charge, we are waiting patiently for the 
real automotor storage cell. 

A strong contingent of electrical engi- 
neers, under the command of Major 
Crompton, has volunteered for service in 
South Africa. They are all scientifically- 
trained practical young engineers. Bicycles, 
field telegraphs, telephones, are and glow- 
lamps, cables, searchlights, traction en- 
gines and generating plant will be under 
their care. It is strongly hoped that we 
may soon hear good accounts of their per- 
formances at the front. 

Electricity has been extensively applied 
to the development and utilization of ex- 
plosives in both the civil and military 
divisions of our profession. Charges are 
safely fired under water and blasted in 
mining and demolition operations by small 
exploding dynamos, magnetic-electric ma- 
chines or induction coils acting upon high 
tension fuses. Sir Frederick Abel has 
especially distinguished himself in this 
direction. His fuse, composed of phos- 
phide and subsulphide of copper, is uni- 
versally used by our War Department. 
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Time guns are thus fired at stated hours at 
different sea ports by currents originating 
in Greenwich Observatory. Broadsides in 
battleships and guns in turrets are sim- 
ilarly discharged. Torpedoes are even di- 
rected by currents from the shore. The 
defense of our coasts by submarine mines 
and their explosion by currents when the 


enemy’s ships are properly located by posi- 


tion-finders, is the last development of 
the application of electricity to war. 

Electrical blasting has revolutionized 
the operations of tunneling and driving 
galleries. It is much used in quarrying 
with great security to the men. The deep- 
ening of harbors and channels, and the 
removal of obstructions, such as wrecks 
and rocks are facilitated. On September 
23, 1876, 63,135 cubic yards of solid rock 
were completely demolished by one dis- 
charge at Hell Gate, in East River, New 
York. The preparation for this great 
blast took four years and four months. 
There were 4,427 charged holes, each con- 
taining its mercury fulminate fuse and 
charges of dynamite. There were 49,914 
explosions used in that one blast. Bat- 
teries were used to generate the currents, 
and they were arranged in large groups. 
Each battery exploded 160 charges. This 
was the record blast. 

The battleship is the home of electricity. 
It controls the rudder, it ventilates the in- 
terior and the living space of the ship, 
it forces the draught and assists the rais- 
ing of steam, it revolves the turret, it 
trains and controls the fans, it handles 
the ammunition, it purifies the drinking 
water, it lights up the ship internally, it 
enables the captain to sweep the horizon 
with the brilliant rays of the searchlight, 
and to communicate with his tender or 
with his commanding officer across space 
independent of weather, night, season, fog 
or rain. 

No branch of our profession fulfils the 
true function of the engineer more effi- 
ciently than that which deals with sani- 
tation. 
pure soil, pure dwellings, and pure bodies 
are the panacea for health and comfort. 
Electricity helps us very much in attaining 
some of these qualities. An electric glow- 
lamp does not vitiate the air. It does not 
throw into circulation in the air any pro- 
duct of combustion. The question of 
ventilation is very much reduced in im- 
portance and rendered more simple to 
effect. Much less air needs pass through 
our sitting rooms and meeting places. The 
air vitiated by our lungs can be easily 
withdrawn and fresh air can be forced 
in by fans worked by electric motors. 


Pure air, pure water, pure food, 
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Even the air during its entrance can be 
warmed, and impurities floating in it can 
be sifted out of it by the attraction of 
electrification. Heating by Dowsing’s 
luminous electric radiators is very much 
on the increase; they consume 250 watts, 
which costs about a halfpenny per hour. 
In many post offices sealing wax is melted 
and kept in a liquid state by currents. 
Water can be sterilized by ozone, a product 
of electrification, and even by the nascent 
oxygen, when broken up into its consti- 
tuent elements by electric currents. Sea 
water thus electrolized supplies us with 
chlorine, and converts the water into a 
powerful antiseptic, disinfectant and deo- 
doriser. 

The applications of electricity to other 
industrial processes are innumerable. I 
have time to mention only one. Mr. T. 
A. B. Carver has brought out a new Jac- 
quard loom for weaving; 600 hooks are 
controlled electrically. The twill, as well 
as the pattern is under complete manage- 
ment. It has been warmly taken up in 
Glasgow, and a factory has been started 
there. 

The pattern on this cloth is woven di- 
rectly from a photoprint of the artist’s 
design, mounted on a metallic sheet; the 
threads of the warp being picked up by 
electromagnetic action, owing to the figure 
of the pattern being cut away, and thus 
allowing the circuit to be completed by the 
metallic sheet. 

There is now a distinct line of demarca- 
tion separating the physicist from the en- 
gineer. The former dives into the un- 
known to discover new truths; the latter 
applies the known to the service of man. 
Research is the function of the one; utility 
hat of the other. In the past the engineer 
had to rely on himself for his facts, but 
the advance of modern science, the growth 
of technical education, the formation of 
laboratories, and the endowment of chairs 
have changed all that. 

We can scarcely hope for new sources 
of energy to be discovered, but there are 
some existing ones we have not touched 
yet. When the evil day arrives for our 
coal supplies to give out we may perhaps 
be able by the aid of electricity to utilize 
the heat of the sun and the tides of the 
ocean. There is, however, a vast illimita- 
ble store of energy not only in the rotation 
of the earth upon its axis, but in the in- 


ternal heat of this globe itself. As we 
descend, the temperature gets higher and 
higher. It ought not to be difficult to 
reach such temperatures that by thermo- 
electric appliances we might convert the 
lost energy of the earth’s interior into 
some useful electric form. 
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SOME SPECULATIONS AS TO THE PART 
PLAYED BY CORPUSCLES IN 
PHYSICAL PHENOMENA.* 


BY PROFESSOR J. J. THOMSON. 


In some experiments described in the 
Philosophical Magazine, October, 1897, 
i showed that in the cathode rays there 
were present bodies whose mass was ex- 
cedingly small compared with the masses 

f ordinary atoms; these masses, which 
rry a charge of negative electricity, I 
-alled “corpuscles.” Ever since then I 
have indulged in speculations as to the 
sibility of these corpuscles existing in 
free state in ordinary matter not under 
ie influence of the very intense electric 
old which are associated with the cath- 
ode rays. As recent work has produced 
-y»me evidence of the free existence of 
ese corpuscles, I have thought that these 
veculations might be of some interest to 
wider cirele than that to which they 
‘ave hitherto been addressed. In the 
!’hilosophical Magazine (February 1900) 
' showed that these corpuscles existed in 

‘ neighborhood of a hot wire and of a 
ictal plate illuminated by ultra-violet 
licht, and recently the discovery by Gie- 

Curie and Becquerel of the magnetic 
deflection and electric charge carried by 
part of the radium radiation may be in- 
ivrpreted as indicating the existence of 
corpuseles in this substance. 

i suppose, then, that there is a certain 
aiiount of what may be called corpuscular 
dissociation taking place in bodies; that 
nie of the molecules of the substance 

continually breaking up by the detach- 
nint of a corpuscle, and are being re- 
formed by the arrival of another cor- 
puscle; the result of this is that at each 
instant there are a certain number of free 
corpuscles with negative charges dis- 
tr buted throughout the body, while the 
corresponding positive charges are on the 
mleeules of the body, the corpuscles are 
niich more mobile than the molecules ; 
indeed, in solids and liquids, the latter 
iy be regarded as almost fixed in com- 
perison with the former. We thus get the 
conception of a body permeated with cor- 
puscles which are able under forces to 
nove from one part of the body to an- 
oiser. We must remember that, as the 
prticles are charged, any movement will 
lh accompanied by electrical effects, and, 
it’ general, a volume density of electrifi- 
c?@010n. 

The actual number of corpuscles free 
@: any instant is the result of an equil- 
ibrium between the number of corpuscles 
produced by dissociation and the number 
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which recombine. Thus if ¢ is the num- 
ber of corpuscles produced by dissociation 
in unit volume in one second, r the time 
during which a corpuscle is free (i.e., 
the time which elapses between its depart- 
ure from one molecule and its entry into 
another), n the number of free corpuscles 
in unit volumes, then when there is 
equilibrium g=n/r or n=rq=/q/u, if 7 
is the mean free path of the cor- 
puscle and w its velocity of translation. 
In non-conductors we suppose that there 
are very few corpuscles, but that they 
are abundant in metallic conductors. Let 
us now trace some of the consequences of 
the existence of these corpuscles in a solid, 
and suppose for the moment that the 
positively charged molecules are fixed ; if 
the corpuscles are acted upon by gravity 
(of which point we have no evidence), 
then in a vertical bar of metal the num- 
ber of corpuscles in unit volume will be 
greater at the bottom of the bar than at 
the top, for just the same reason as the 
density of the air gets less as we go higher ; 
thus in this case gravity would produce a 
displacement of electricity, the bottom of 
the bar being negatively and the top posi- 
tively electrified. Again, in a rotating 
mass of metal the centrifugal force would 
tend to drive the corpuscles towards the 
surface; there would thus from this 
effect be an excess of the corpuscles near 
the surface and a deficit near the axis. 
Thus the outer parts of the metal would 
be negatively and the inner parts posi- 
tively electrified, the rotation of the nega- 
tively electrified corpuscles being no longer 
completely balanced by that of the posi- 
tively electrified molecules would give rise 


to a magnetic field; thus a large mass of 


rotating metal would act as a magnet. 
Again suppose we place a piece of metal in 
a magnetic field, the action of the magnet 
on the moving corpuscles will make them 
describe curved paths, and we can easily 
see that the magnetic effect due to the par- 
ticles moving in this way is in the oppo- 
site direction to that of the external mag- 
netic field. Thus a metal containing 
these corpuscles would tend to act like a 
diamagnetic substance. Again, suppose 
the metal is exposed to an electric force 
X, the corpuscles will acquire an average 
velocity alorg z equal to Xte/2m, where 
m is the mass of a corpuscle and e its 
charge. Let us call this velocity vX, 
then the electric current across unit area 
is nev X; thus nev or qge?aA,/2mu* is 
the specific conductivity of the substance. 
If we suppose that uw, the mean velocity of 
translation of the corpuscles, varies with 
the temperature in the same way as 
the velocity of translation of the 
molecules of a gas, mu* would be pro- 
portional to the absolute temperature, and 
the specific resistance would, considered 
as a function of absolute temperature 
4, vary as 9/9; if g, the amount of ioniza- 
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tion increases as the temperature in- 
creases, the resistance will vary more 
slowly than the absolute temperature ; if ¢ 
diminishes as the temperature increases, 
the resistance would vary more rapidly 
than the temperature. These corpuscles 
moving from place to place would carry 
not merely electric charges, but energy, 
from one part to another; and since the 
coefficient of diffusion of these corpuscles 
is proportional to v, the thermal and elec- 
tric conductivities would be proportional 
to each other. Again, when we have con- 
duction of heat we have unequal streams 
of these corpuscles in opposite directions ; 
thus the unequal deflection of their paths 
produced by a magnet would give rise to 
an electric displacement, and we should 
have an electro-motive force at right 
angles to the magnetic force and to the 
temperature gradient, an effect discovered 
by von Ettinghausen and Nernst. From 
the conductivity of the gas we can deduce 
the value of nev. We know the value of 
e, and hence another equation would en- 
able us to determine n and v; for this 
purpose we turn to the Hall effect, but 
here the results are disappointing, for we 
can easily prove that when E! and E are 
the transversal and longitudinal elec- 
tric forces and H the magnetic force, 
v,k,—v,k, 


yt, 

respectively the velocities of the negative 
corpuscles and positive molecules’ under 
unit electric force, and &, and &, the 
values of & for these ions where & = pres- 
sure + number of systems in unit volume. 
If both the negative corpuscles and the 
positive molecules behave like perfect 
gases, 4, = k, and E'/EH = 4%,, since 
v, is very small; thus, on this supposi- 
tion. the Hall effect would give us the 
value of v; but there seems no reason to 
suppose that the positively electrified 
molecules in the solid would produce the 
Same pressure as an equal number of 
molecules in the gaseous state, and thus 
though v, is small compared with v,, k, 
may he so small compared with /-,, that 
k,v, can not be neglected in comparison 
with &,v,, and in this case the Hall effect 
would not be sufficient to determine v. 
The fact that the Hall effect is of differ- 
ent signs for different substances shows 
that we have to take into account both 
terms in the expression for E'/EH. 

Again, if different parts of a metal bar 
were at different temperatures, the “pres- 
sure,” as it were, of these corpuscles would 
be different at different parts of the bar, 
so that the corpuscles would tend to flow 
from one part of the bar to the other, and 
cause an electric displacement; thus dif- 
ference of temperature would cause an 
electric displacement. This is the Thom- 
son effect, measured by the “specific heat 
of electricity.” The value of the “specific 
heat of electricity” will, on this theory, 
depend not only on the variation with 
temperature of the kinetic energy of a 
single corpuscle, but also on the way the 
dissociation constant q varies with the 
temperature. There are many other 
phenomena which can be interpreted in 
terms of these corpuscles, but these I must 
leave for another occasion. 








,where v, and v, are 
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SOME OF THE PRINCIPAL TYPES OF 
THE OVER-HEAD !ROLLEY. 


BY SPENCER BAIRD PRENTISS. 


One of the most serious, and as yet only 
partially solved, problems entering into 
the construction and maintenance of the 
electric railway has been to provide sat- 
isfactory means of electrical connection be- 
tween the moving car and a supply con- 
ductor placed along the line of the road. 
Efforts in this direction have resulted in 
the production of the following general 
systems of clectric traction: The “third 


7% 


ELECTRICAL REVIEW 


which is pivoted to the top of the car. 
As this form is familiar to all, it is deemed 
unnecessary to describe or illustrate it 
here, the object of these lines being rather 
to bring out those types which, while im- 
portant as showing the development of 
the art, are comparatively little known. 
The simplest form of trolley, perhaps, 
is that in which the wheel is replaced by 
a straight bar placed at right angles to 
the supporting pole and to the longer axis 
of the car. This bar bears directly 
against the supply wire, which latter is 
suspended in a zigzag line in order to 
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leave the wire at sharp curves, as the 
wheel is then turned at an angle and the 
wire tends to mount the side of the groove 
and slip out. In this cylindrical roller 
more play is allowed. 

Fig. 3 illustrates a type of long, flange- 
less roller which has no lateral movement 
relative to the car, but is pressed upward 
by a spring against the overhead con- 
ductor. In the use of this roller there 
should be no trouble in switching, as it is 
practically impossible for it to slip from 
the wire. When approaching the switch 
from the wrong direction, however, tlic 
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rail” system; the underground trolley, 
and the overhead trolley. Perhaps that 
most widely used is the overhead trolley, 
with return connection through the car 
wheels and the rails of the track. 


The principal difficulties encountered in | 


solving the overhead trolley problem have 
been to provide a moving contact which 
would make good electrical connection 
with the supply wire with little wear of 
parts, and one which would at the same 
time maintain that connection uniformly 
regardless of the irregular motion and 
jolting of the car. With this end in view 
inventors have constructed many ingen- 
ious devices, of which the following are 
some of the general types. 

The principal type of overhead trolley 
is the small grooved wheel mounted upon 
the upper end of a pole the lower end of 


prevent grooves being worn in the bar. 

It has been found desirable, in switch- 
ing to a branch conductor, to employ 
switchplates, as at these points the con- 
tact wheel of the common trolley is apt 
to leave the wire if a simple joint is made. 
The wheel shown in Fig. 1 is adapted to 
follow the desired path automatically from 
the main to the branch conductor without 
the use of such switchplates, and is pro- 
vided with a groove the outer flanges of 
which are notched, as at 7. In the figure, 
one of the teeth of this wheel is seen just 
within the branch, D’, of the conductor, 
Pp: 

Another form, shown in Fig. 2, consists 
of a roller, 2, with a flat periphery, jour- 
naled between the stationary lugs, G. 
There is a tendency in the solid contact 
roller having a groove in its periphery to 


end of the roller is apt to strike the 
branch wire, if the latter sags below the 
main wire, and cause breakage. To pre- 
vent this, the end supports of the roller 
are made sloping, which causes the branch 
wire, shown in section at C’ in the figure, 
to be raised automatically upon the roller. 

Tn the forms of trolley wheels thus far 
referred to, contact is made with the line 
wire from below. Fig. 4 shows a varia- 
tion in which two single-flanged wheels, 
10, are employed, which press from above 
upon the line wire, 11. 

An ingenious arrangement is shown in 
Fig. 5, in which are provided two con- 
tact rollers, 19, journaled in a single 
rocking frame, which is fulerumed at the 
end of the trolley pole, 14, one roller 
pressing downward and the other upward 
against the line wire. The coiled spring, 
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20, is provided to just balance the weight 
of the pole and its contact devices, and 
insure the steady and equal pressure of 
both rollers against the wire. The 
wire, 21, connects the rocking frame elec- 
trically with the motor, and the cords, 23 
and 28, serve for the adjustment of the 
trolley upon the line. 

A eurrent collector which neither makes 
contact with the upper or lower surface of 
the line wire, or both, is illustrated in Fig. 
6. This consists of an inverted bell- 
shaped spool rotatably mounted upon the 
end of the trolley pole, and bears upon 
the side of the line wire. It is provided 
with a wide flaring flange at the top to 
aid in maintaining its position against 
the conductor. 

The transverse sliding rod has been 
mentioned. Another device, in which no 
wheel is employed, is the contact shoe, an 
example of which is shown in Fig. 7. It 
is pivoted to the end of the pole at O° 
and provided with a spark catcher, S. 
The interior contact surface is lined with 
a renewable plate, R, of soft metal. 

Now that the various types of contact 
levices at the upper end of the trolley pole 
have been considered, it may be of inter- 
‘st to glance at a few of the methods of 
‘onnecting them with the roof of the car, 
‘or upon this depends largely the efficien- 
cy of the trolley. 

A form of pole support is shown in 
‘ig. 8, in which the base of the arm ter- 
minates in a cam having the form of the 
involute of a semi-circle, so that when the 
pole rises and the tension of the spring 
becomes less, the leverage becomes greater 
and the uniformity of pressure is main- 
tained. 

Another and less common arrangement 
is shown in Fig. 9, where the pole is sup- 
ported by two springs, FF’, placed one in 
‘ront of the other. It will be observed 
that one of these acts under tension and 
ihe other under compression, both tending 
io bring the pole into an upright position 
and exerting a constant pressure upon the 
irolley wire. 

A method has been devised for main- 
taining the proper pressure against the 
conducting wire by means of the current 
which propels the car. When springs are 
employed, if the wheel should slip from 
ihe wire in proximity to a span-wire or 
cross-arm, the pole is likely to be thrown 
upward against the obstruction, causing 
breakage. In Fig. 10 is shown a device 
which would seem to obviate this diffi- 
culty. The current from the pole, C, 
passes through the solenoid, F, there- 
by attracting the core, F’, and caus- 
ing the trolley wheel to press firmly 
against the wire. Now, should the wheel 
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slip from the wire the current through the 
magnet, F, would be broken, the upward 
pressure relieved, and, owing to the ac- 
tion of the counterweight, D, the pole 
would not fly upward and the damage 
referred to would be avoided. 

There is still another way of connecting 
the moving contact with the car, which, 
as shown in Fig. 11, consists of a trolley 
carriage suspended from a wire and towed 
by the flexible conducting wire, f. The 
carriage illustrated is provided with an 
upper and a lower roller, and a pivoted 
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Figs. 9, 10 AND 11.—SoME OF THE PRINCIPAL 
TYPES OF OVERHEAD TROLLEY. 


bar, F, to which latter the tow line is 
attached. 





The Electrical Contractors’ Asso- 

ciation of New York City. 

On June 20 the Electrical Contractors’ 
Association, of New York city, held a 
meeting at the Building Trades Club, 
1123 Broadway, New York city. After 
the transaction of business at a morning 
session a delightful boat ride was taken, 


beginning at one o’clock, and luncheon 
was served on the boat. In the evening 
a dinner was served at Sherry’s, about 
200 covers being laid. ‘The occasion was 
one of much enjoyment to all those privi- 
leged to be present. 
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NOTES ON LIGHT. 


BY WILLIAM ROLLINS. 


NOTE XCVIII—HOW DOES AN X-LIGHT 
TUBE WORK? 


The favorite question of the youthful 
Maxwell was—“What’s the go of that?” 
If the answer was not clear, he would say, 
“But, what is the particular go of that?” 
In attempting to learn enough to make 
an efficient X-light tube I have often 
asked the last question, and failing to get 
a satisfactory answer, have set up the fol- 
lowing mental images to enable me to in- 
terpret past and for suggesting future 
experiments, for I could not find in Max- 
well’s “Electricity,” an answer to the ques- 
tion, What is an electric charge? 

The first image is, The Ether is Elec- 
tricity. The second is, What we call 
Electricity is disassociated Ether. Apply- 
ing these statements to an X-light tube 
in action we may look upon the ether be- 
tween the terminals as polarized and 
partly disassociated by the energy we 
have applied. 

Between the terminals the field is made 
of ether units swung around and formed 
in lines, those at the ends being disasso- 
ciated. At the surface of the cathode the 
free negative ether combines with the par- 
ticles of gas held by the metal, leaving the 
positive ether to seize the negative of the 
next ether unit toward the anode, and so 
on through the lines until the ether units 
next the anode are pulled apart, leaving 
the positive particles to collect around the 
gas particles of the anode. 

We.then have lines of swung ether 
units between the terminals and free 
ether particles or electricity at each ter- 
minal. As we increase the energy ap- 
plied to the tube there comes a time when 
the disassociated ether collected about the 
gas particles in the terminals, tears them 
off and rushes them across the field, caus- 
ing them to strike the opposite terminal 
with such force as to raise them to such a 
high temperature that they become cen- 
tres from which X-light originates. 

But if this were true why should not 
both terminals yield X-light? They do— 
as stated in previous notes—and Trow- 
bridge, with his powerful generator has 
not only shown that there are anode as 
well as cathode rays, but that X-light can 
be produced in a tube having a continuous 
metallic conductor, instead of the usual 
terminals, and both of his observations 
are most readily explained by the theory 
given. | 

But for practical purposes why should 
the anode or target be the place from 
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which X-light originates? The answer 
may be found in a phenomenon already 
spoken of in former notes, namely occlu- 
sion of gas by the terminals. 

To explain this in the shortest way it 
is necessary to state that in the process of 
preparing a good X-light tube the gas is 
removed more rapidly from the anode 
than from the cathode. 

If proof is required, pump two tubes, 
one with the current flowing from the 
anode to the cathode, the other with the 
current flowing from the cathode to the 
anode; then compare the two with the 
current flowing in the normal direction. 

Accepting the statement as correct, it 
is obvious that in producing X-light with 
a unidirectional current from a battery 
through a great resistance, as Trowbridge 
has done, we should expect the light to 
come from the anode, because the num- 
ber of gas particles held by the cathode 
after a tube is prepared for use may be 
greater than the number held by the an- 
ode, and therefore this would determine 
the predominating direction of the ac- 
tual transfer of ether particles; while so 
long as energy was applied to the system, 
interchange of partners among the polar- 
ized lines of ether units between the ter- 
minals in the tube would go on. 

This theory permits of a graphic rep- 
resentation of the field which shows a 
reason for tension and pressure at right 
angles and explains the swayings we in- 
terpret as transverse waves; while with- 
out requiring us to accept the hypothesis 
that the anode particles are heavier, ex- 
plains why X-light arising from the an- 
ode should be more apparent than that 
coming from the cathode. 

June 2, 1900. 

=e ee 
General Electric Company to Increase 
its Capital. 

The directors of the General Electric 
Company have called a special meeting of 
the company to be held at Schenectady, 
N. Y., on July 17, to authorize an in- 
crease in the capital stock. The present 
outstanding stock consists of $2,551,200 
preferred and $18,276,000 common. It 
is proposed to increase the common stock 
by $4,415,000, and with the proceeds to 
retire all the $5,298,000 outstanding de- 
benture bonds. 


Se : 
Pacific Coast Electric Transmission 
Association. 

The fourth annual convention of the 
Pacific Coast Electric Transmission Asso- 
ciation was held on June 19 and 20 at 
the Tavern of Mount Tamalpais, across 
the bay from San Francisco, Cal. 
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News Concealed in Cable Bulletins. 

A man who has an authoritative post 
in one of the transatlantic cable offices in 
New York city, and who has much to do 
with the bulletins that are sent out an- 
nouncing the interruptions in the service 
in different parts of the world, said to a 
New York Sun man recently : 

“Tt has always been remarkable to me 
that folks were so slow to appreciate the 
significance of the bulletins and the 
great amount of information that it is 
possible to gather from them by making 
certain easy inferences. Take the present 
Chinese crisis as an example. Read be- 
tween the lines of the bulletins we sent 
out. On June 12 we were told that tele- 
graphic communication between Tien- 
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that the interruption was at Bandeo, a 
short distance from Tien-Tsin and that 
because of the interruption all communi- 
cation with Tien-Tsin and Taku was cut 
off. It was easy to infer that Tien-Tsin 
was still quiet and that the trouble was 
confined to the suburb. The inference 
was confirmed by the announcement to- 
day that a steamer will leave Chefoo daily 
for Tien-Tsin with telegrams that have 
full post office addresses to be mailed in 
that city. The postal service in Tien- 


sin is still working properly. 

“Russia’s strategy is incidentally shown 
by the fact that it was possible to tele- 
graph to Pekin through Siberia for two 
days after the Tien-Tsin line had been 
cut. And even to-day while the Siberian 
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Tsin and Pekin was interrupted. As this 
did not cut Pekin off entirely (there was 
a route by way of Kalgan and Maimachin 
working to the Siberian frontier) the in- 
ference was that all was still quiet in 
Pekin, and whatever political disturbances 
were prevailing were taking place on the 
road from Pekin to Tien-Tsin, and that 
the disturbance was an effort to disturb 
the international relief force. 

“On June 14 the bulletin reported: 
‘Land line between Pekin and Kalgan in- 
terrupted.” This isolated the capital of 
China and suggested that the distur- 
bances had spread to the northern dis- 
tricts. The bulletin did not indicate that 
the city itself was disturbed, because the 
interruption was described as being about 
175 miles from Pekin. On June 16 the 
bulletin said: ‘Communication with Tien- 
Tsin interrupted.’ I wonder how many 
realized that this brief notice meant that 
all the warships of all the nations assem- 
bled at Taku were cut off from communi- 
cation with their home governments. 

“The cable and telegraph people realized 
its significance and in response to urgent 
requests for further information got word 
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line is interrupted between Lutai and 
Taku, the line is intact to Port Arthur, 
Russia’s stronghold across the bay from 


Taku.” 
——.@-- 


Electric Boats on Ohio Canals. 

The state board of public works, of 
Ohio, has adopted a resolution declaring 
successful the experiments with electricity 
as a means of motive power for the pro- 
pulsion of canal boats, and authorizing 
Thomas N. Fordyce, representing the 
Westinghouse company, to construct a 
plant to supply power to propel boats be- 
tween Dayton and Cincinnati, and_be- 
tween Dayton and Toledo. He is allowed 
two and one-half years to complete the 
former work and four years additional for 
the latter. The contract precludes the 
possibility of using the canals for railroad 
transportation purposes by the company 
represented by Mr. Fordyce. 

od 

Mr. Walter Cary, vice-president of the 
Milwaukee Electric Company, of Mil- 
waukee, Wis., visited New York city and 
Boston this week, and transacted consid- 
erable business in company with Mr. M. 
E. Baird, the company’s eastern manager. 
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Electric Power Wanted in 
Greece. 
United States Consul McGinley writes 
from Athens, May 14, 1900, as follows: 
From reliable sources I have learned 
that the Athens and Pirzeus Railway Com- 
pany must, according to conditions in its 
franchise, adopt electricity as the motive 
power for its trains within the next three 
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ITEMS OF INTEREST. 

The Southern New England Telephone 
Company’s directors have voted at New 
Haven to increase the capital stock from 
$2,500,000 to $2,750,000. 

On June 16 a water pipe burst in the 
Agriculture and Food Products Palace of 
the Paris Exposition, completely flooding 
the foreign sections. It will be necessary at 
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years. This road extends from the quay 
in Pireus to the business centre of 
Athens, some five miles, three-fourths of 
a mile of the distance being through a 
tunnel under a portion of the city. A 
Belgian company which owns and oper- 
ates a steam tramway between Athens and 
Pireeus, via Phaleron, also wishes to adopt 
electric power for its trains: but how soon 
it desires to make the change has not been 
learned. Each road has a very large pass- 
enger traffic, especially in the Summer. 
A company of Athens has been trying to 
secure the contracts for fitting these roads 
with electric power. 1 have been in- 
formed that the president of the first- 
named company has gone to the exposi- 
tion at Paris to examine the electric con- 
trivances on exhibition there and to en- 
deavor to secure the best possible power 
for his road. 
sahaitllpliesiaiannie 


Telephone Dividends. 


The directors of the Erie Telegraph 
and Telephone Company have declared a 
dividend of one and one-quarter per cent, 
payable July 9, 1900, to stock of record 
June 30. 

The directors of the Michigan Tele- 
phone Company have declared a dividend 
of one and one-quarter per cent, payable 
July 9, 1900, to stock of record June 30. 

The directors of the Wisconsin Tele- 
phone Company have declared a dividend 
of one and three-quarters per cent, pay- 
able July 9, 1900, to stock of record June 
30. 


_ ton. 
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The Washington Electric Vehicle 
Transportation Company. 


There is no place in the world better 
adapted for an automobile livery service 
than the city of Washington, D. C., with 
its magnificent, level, asphalt avenues 
and crowds of carriage-riding sightseers 
and strangers. The Washington Electric 
Vehicle Transportation Company has re- 
cently instituted there a service of public 
electromobile cabs, making its head- 
quarters at the Panorama Building, which 
is a circular structure standing at Fif- 
teenth street and Ohio avenue, and long 
famous as one of the sights of Washing- 
The company itself maintains an 
exhibition now in this building, as the sta- 
tion is open to the public and inspection 
of the cabs and carriages, the methods of 
charging and all of the modus operandi 
of the business is explained to visitors. 
Very careful attention is paid to the em- 
ployment of men as drivers; they are 
obliged to furnish good references, and 
twice daily undergo inspection for their 
appearance and condition for work. The 
illustration Fig. 1 shows a group of driv- 
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once to prop up the foundations of the 
building to prevent serious accidents. 

The Baltimore County Water and Elec- 
tric Company recorded a 40-year five per 
cent gold bond mortgage for $1,000,000 
to the Maryland Trust Company, trustee. 
The company was formed to furnish elec- 
tric current for lighting, heating and 
power for commercial and railway pur- 
poses in Baltimore County, and to sup- 
ply water to Canton, Highlandtown and 
Cantonsville. It is a consolidation of the 
Chesapeake Electric and Water Company 
and the Cantonsville Water Company. Of 
the issue, $625,000 is reserved for future 
improvements, while $245,000 is to be 
used in purchasing bonds of constituent 
companies, as they mature, the remainder, 
$130,000, are to be sold to pay for prop- 
erties consolidated. 


ers reporting for duty and undergoing in- 
spection. The variety of vehicles oper- 
ated by the company is very large and 
embraces, among others, broughams, sur- 
reys, hansom cabs, victorias, ete. Fig. 2 
shows one of the company’s surreys in 
front of the Treasury Department Build- 
ing, and Fig. 3 shows a man’s runabout 
buggy such as has found considerable use 
among business men in the city who have 
had occasion to go about from place to 
place. The service has already proven 
highly successful in Washington and there 
is no doubt that the electromobile cab will 
be a prominent feature of the street views 
of Washington from this time forth. 
>: 
During the Summer the electric light 
plant at Kasson, Minn., will be improved 


and considerably enlarged. 














AUTOMOBILES 











The American Electric Vehicle Com- 
pany, of New York city, will soon place on 
the market a new type of “piano box” 
electromobile. 


A permanent automobile exhibition has 
been opened in Berlin. It comprises 
every variety of automobile vehicle for 
conveying passengers and transporting 
goods, as well as all accessory parts of 
such machines. Mr. G. Freund, who suc- 
cessfully managed the technical part of 
the exposition in Berlin, last year, will be 
in charge. His office is at 6 Dorotheen 
Strasse, Berlin, N. W., Germany. 


The police of Paris have been very 
severe in their construction of the ordi- 
nance concerning the rate of speed at 
which automobiles may be driven in the 
streets, and the result is that hardly a day 
passes without some prominent person be- 
fender is sentenced to one day’s imprison- 
ment, with the right to appeal. It is 
sometimes possible to escape on appeal 
with a heavy fine. 


At a special meeting of the stockholders 
of the Electric Vehicle Company, held in 
Jersey City on June 20, the recommenda- 
tion of the company’s directors that the 
capital stock be increased from $12,000,- 
000 to $15,000,600 was unanimously ap- 
proved. The new stock which will be 
equally divided into common and _pre- 
ferred shares, is to be used to take over 
the Columbia and Electric Vehicle Com- 
pany, of Hartford, and the New Haven 
Carriage Company. One-half of the 
Columbia company’s stock is already 
owned by the Electric Vehicle Company, 
and the Columbia company controls the 
New Haven Carriage Company. 

The board of boiler inspectors of the 
city of Yonkers, N. Y., has served notice 
on the chief of police that anybody caught 
operating a steam automobile in the city 
limits must be arrested on a charge of 
violating the city ordinance prohibiting 
unlicensed persons to operate boilers, un- 
less the automobilists can show a steam 
boiler license from the local authorities. 
As the main highway of the Hudson 
River valley, which is much frequented 
by automobilists, passes through the city 
of Yonkers, it is thought that many 
chauffeurs will be caught unless they ig- 
nominiously go round through more hos- 
pitable regions and avoid Yonkers alto- 
gether. 


The clubs in the Boston neighborhood, 
some of them, will begin to make a place 
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for the “auto,” says the Boston Daily 
Transcript. First to take any active steps 
is the Eastern Yacht Club, which has its 
fine clubhouse at Marblehead Neck. This 
club has had a bicycle room, with the en- 
gineer to serve as caretaker, for some 
seasons. ‘This season, since 10 or 12 club 
members have automobiles, there has been 
a demand for a place where an automobile 
could be run in under cover while its 
owner was at the club, and another of the 
carriage sheds has been remodeled. A 
hard pine floor has been put in, electric 
lights have been provided and an electric 
plug has been set in the wall, so that elec- 
tric carriages might be recharged there. 





Paris Exposition Notes 











The architects and builders who erected 
the Fine Arts Palace did not make suffi- 
cient allowance, in some instances, for the 
expansion of glass and iron under the 
sun’s rays, consequently many panes of 
glass became broken. During a recent 
storm, water poured into the building in 
several places, threatening the valuable 
pictures, which were moved to places of 
safety. 


The greatest difficulty, now that the 
attendance is growing, is experienced in 
getting from the grounds at night, the 
street car and omnibus facilities being ut- 
terly inadequate to cope with the immense 
crowds, and the cabmen are having high 
times, demanding and getting fancy prices 
for short trips home. It is nothing un- 
usual for them to ask $2 for a trip for 
which the legal fare is 30 cents. 


One of the features of the American 
machinery exhibit at Paris is a lathe made 
for the Continental market, which is con- 
structed to work according to the metric 
system. The lathe in question was made 
in Connecticut, and is exported quite ex- 
tensively to Europe and shows how slight 
will be the difficulty of American machin- 
ists in making machinery suitable for the 
metric system when it is adopted in this 
country. 


During the last year or two a good deal 
has been heard about a device, invented by 
Szezepanik, an Austrian or Bohemian, 
which was to serve the eye as the tele- 


phone does the ear. It was called the 
telectroscope, or the fernseher, and was 
said to present to the vision a perfect pic- 
ture of a distant scene, even though the 
latter included moving objects and a vari- 
ety of color. It was announced that this 
article would prove one of the sensations 
of the exposition. Diligent search has 
failed to discover the telectroscope on the 
Champs de Mars up to the present time. 
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Views, News AND INTERVIEWS 


A correspondent of the New York Sun 
who attended the recent Republican con- 
vention, in Philadelphia, says that the 
hotels over there have some new-fangled 
conveniences that some of the delegates 
had trouble in getting along with. They 
are not new-fangled to people accustomed 
to stopping at first-class hotels, but al! 
delegates to national conventions are not 
accustomed to first-class hotels. For in- 
stance, at the Walton they have an elec- 
tric system. If you want anything 
you turn a handle and push a button. 
It is a teleseme and the first one seen in 
New York was about 10 years ago at the 
Imperial Hotel. A delegate from South 
Dakota wanted to call a hallboy and he 
got his dates mixed. By vigorous and 
repeated punches of the button he drew 
two gin rickeys, the house physician and 
the head laundress, the fire departmen: 
and his mail. At two o’clock one morn- 
ing a South Carolina man pushed the but- 
ton seven times on the straight whiskey 
pin and drew an electrician. At three 
o’clock the roommate of the Hon. George 
Hilliard touched the gin rickey pin and 
got an ambulance. But it was not only 
this teleseme machine that bothered the 
delegates. Most of the hotels are fitted 
with electric lights. A Montana man was 
in a room one morning where an electric 
globe was tied by a wire to the head of 
his bed. It had been placed there, of 
course, to enable him to read after he 
had retired. The Montana man wasn’t 
used to electric lights. He could not find 
any way to stop this thing shining in his 
eves. He tried hiding it under the bed. 
Finally he got up and put it away in the 
bureau drawer and then shut the drawer 
on it. The chambermaid found it there 
when she made up the room, while the 
Montana man went down to the clerk and 
swore that he was going to change his 
hotel. 


It is proposed to establish communica- 
tion between Zanzibar and Pemba by 
means of wireless telegraphy. An inter- 
esting feature is the proposition to install 
as operators old members of the Universi- 
ties’ Mission to Central Africa. The 
French Government has decided to equip 
the ships of the Mediterranean squadron 
with installations of wireless telegraphy. 
This decision is the result of a series of 
experiments lately carried out between the 


shore forts and a vessel at a digtance of 
60 miles. 











Mr. Marsden J. Perry, president of the 
Narragansett Electric Lighting Company, 
of Providence, R. I., has contributed $25,- 
000 to Brown University. 
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FLECTRIC LIGHTING 











The Boston Electric Light Company 
has declared a regular quarterly dividend 
of $2 per share, payable July 14, to stock- 
holders of record June 30. Books close 
June 30 and reopen July 16. 


The Consolidated Electric Light Com- 
pany, of Birmingham, Ala., has filed arti- 
cles increasing its capital stock from 
$550,000 to $700,000. This company is 
doubling the capacity of its electric light 
plant to meet the demands of Birming- 
ham’s growing electric railway system, 
hence the increased capital necessary. 


The Lyons, N. Y., Electric Light and 
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has been earning at the rate of about six 
and one-half per cent on its $280,000 
share capital, above fixed charges. It is 
now adding new buildings and equipment 
to its plants, at a cost of $40,000, to be 
paid for out of surplus earnings. 


The new Central Electric Company, of 
New Jersey, has elected Philip N. Jack- 
son as president. The other officers 
elected were: Vice-president, Adrian Rik- 
er; secretary, L. D. Howard Gilmour; 
treasurer, Uzal H. McCarter; directors: 
Philip N. Jackson, L. D. Howard Gil- 
mour, Adrian Riker, Dudley Farrand and 
Uzal H. McCarter. The field of opera- 
tions will be in Perth-Amboy, New Bruns- 
wick, Metuchen, Rahway and other out- 
lying towns and cities, the object being to 
gather in all the small electric light and 
power companies operating therein and 
bring them all under one management. 
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Motors for Electric Crane Service. 


The accompanying illustrations show 
a motor of the enclosed type manufac- 
tured by the Milwaukee Electric Com- 
pany, of Milwaukee, Wis., and designed 
for intermittent service and for driving 
machinery requiring exceedingly heavy 
starting torque, such as hoisting machin- 
ery, cranes, elevators and pumps. 

On account of the limited space usually 
allowed for the motor in this class of 
service, it is made extremely compact, 
and much shorter vertically than horizon- 
tally, to economize head room. The mot- 
ors are series wound, capable of being 
operated in either direction with 50 per 
cent overload without sparking, and are 
made in the usual sizes from 2 to 50 
horse-power, with a range of speed of 850 
to 300 revolutions. These motors are of 
substantial construction, and of 


very 





Figs. 1 AND 2.—OPEN AND ULOStD VirtW or E:.ecrnic Motor FoR CRANE SEKVICE. 


Power Company has elected the follow- 
ing officers for the ensuing year: Presi- 
lent, Dr. J. W. Putnam; vice-president, 
J. 8. Jordan; secretary, John W. Van Et- 
ten; treasurer, Charles H. Gucker; di- 
rectors: J. W. Putnam, M. E. Mirick, J. 
C. Sheffield, J. S. Jordan, H. M. Merick, 
James J. Paton, C. H. Gucker, J. W. 
Van Kitten and H. A. Austin. 


Regarding the Empire State Company, 
it is stated that the demand for power 
‘rom manufacturers in Amsterdam, N. Y., 
and other points in the Mohawk Valley is 
far greater than was anticipated and bids 
‘air to utilize at an early day all the 
power that can be furnished. The num- 
ber of power houses to be erected is five, 
located at Burtonville, Brumley, Mill 
Point, Van Dorn and Schoharie Falls. 


The Binghamton General Electric Com- 
pany, of Binghamton, N. Y., has declared 
its regular semi-annual dividend of two 
per cent, payable July 2. The company 


United Electric and North Jersey capi- 
talists control the organization. 


The First National Bank, of New York, 
has bought the plant of the Wabash, Ind., 
Electric Light Company and will operate 
the property in conjunction with the 
Wabash Water Works, which the bank ob- 
tained 10 years ago. The lighting plant 
has been operated profitably by the local 
shareholders, but as the increase in the 
demand for lights required a doubling of 
the capacity at heavy expense and the New 
York bank offered a fair price, said to be 
about $45,000, for the property, the prop- 
osition was taken. The bank will consoli- 
date the electric and water power stations 
in the southern part of the city, building 
a large, new building. The old water 
pumping station a mile south will be aban- 
doned, two new pumps bought and the 
capacity of the works will be increased to 
5,000,000 gallons daily. Water will be 
obtained from artesian wells, several of 
which have been drilled. 


modern design, having iron-clad arma- 
tures, form-wound coils and carbon 
brushes. 

Owing to the extremely plain outline 
of the motor it adapts itself readily to 
attachment to special lugs, feet, etc., nec- 
essary for connecting to machinery in 
the awkward positions often required. 
There is another feature regarding this 
motor which the company claim is very 
advantageous. Owing to the extremely low 
speed at which the motors are run it ef- 
fects a considerable saving in the size and 
number of gears and pinions necessary for 
reduction in speed when used for driving 
low-speed machinery. On application the 
manufacturers will send to any one in- 
terested blue prints showing torque, speed 


and horse-power curves. 
=o 





A franchise has been granted to local 
capitalists at Owatonna, Minn., to con- 
struct a new electric lighting plant. One 
of the persons interested is Mr. John C. 
Wilson. 
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AMERICAN EXHIBITS AT THE PARIS 
EXPOSITION. 


BY C. L. DURAND. 


The United States sections in the de- 
partments of Electricity and Mechanics 
are under the general charge of Mr. 
Francis E. Drake, who has, by his efficient 
direction of this department, assisted ma- 
terially in giving the United States a 
creditable showing. Mr. Drake states 
that the original space granted to Ameri- 
can electrical and mechanical exhibits in 
the Champ-de-Mars was only 48,000 
square feet, a part of which was in the 
gallery, leaving only 33,000 square feet 
on the lower floor for the heavy machin- 
ery; as the application for space reached 
nearly 10 times this amount, it was de- 
cided, after careful consideration, to erect 
the Machinery Building at Vincennes 
Park, where a great number of the ex- 
hibits, especially those of machine tools, 
could be accommodated. The space at 
the Champ-de-Mars has been divided 
among the steam, hydraulic, pneumatic 
and electrical machinery, including also 
those exhibits which are represented at 
Vincennes. The exhibits show a repre- 
sentative line of American machinery in 
these branches; the great success obtained 
by our leading manufacturers in securing 
European trade has resulted in the licen- 
sing of local companies and the building 
of factories in the different countries, and 
this accounts partly for the seeming lack 
of electrical machinery at the exposition. 
The United States should be given credit 
for the large amount of work done accord- 
ing to American designs and inventions 
in Europe. The American electrical ex- 
hibit will, in any case, be not the least in- 
teresting at the exposition, for the his- 
torical collection alone, over 4,000 square 
feet is occupied, and shows the pioneer 
work of Morse, Edison, Farmer, Elihu 
Thomson and the development of the 
practical applications of electricity. Mr. 
James Anthony is assistant director, and 
has carried out a large part of the work 
connected with the direction of the Elec- 
trical and Mechanical sections. 

The different electrical and mechanical 
exhibits of the United States on the lower 
floor are most of them practically finished, 
and the remainder are being rapidly com- 
pleted. 

The Western Electric Company has 
one of the largest exhibits of electrical 
apparatus in the section; it is in charge 
of Mr. J. M. Hollister, the company’s rep- 
resentative at the exposition. One of the 
most important features of the exhibit is 
a model telephone exchange, on the com- 
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mon battery system; for this the inter- 
mediate coil racks, distributing racks and 
switchboard have been installed, with ac- 
commodations for the batteries, etc. The 
exchange will connect about 20 telephones 
situated in the different parts of the 
United States section in the Champ-de- 
Mars, and it will also have a direct con- 
nection with the Vincennes Annex, where 
a number of telephones have been installed 
in the Machinery Building and elsewhere. 
In the front of the exhibit has been erected 
a marble switchboard, and two duplicate 
sets of motor generators for charging the 
batteries. The switchboard has_ three 
marble panels and, with its various instru- 
ments, presents a handsome appearance. 
A number of telephone switchboards of 
different types are also seen, such as a 
main board, a toll-line switchboard for 
long-distance lines, etc., also a telegraph 
board. In the rear of the exhibit is a 
large generating set, consisting of a 125 
horse-power 220 volt machine mounted on 
the same base with a 7%5-kilowatt gen- 
erator at 110 volts; this set will be run- 
ning as soon as the necessary current is 
supplied, and a handsome marble switch- 
board of four panels has been provided, 
with the necessary instruments. A num- 
ber of direct-current motors are also to 
be seen, of the enclosed or open type, 
varying from three-quarter to 15 horse- 
power ; a number of different types of are 
lamps, direct and alternating, are mounted 
upon posts, and various fan motors are 
shown. Telegraph and testing instru- 
ments are well represented, and a large 
board has been mounted to show the 
various forms of telephone sets, which are 
in great variety. One of the interesting 
features of the exhibit is a model of the 
New York and of the Chicago factories, 
which are well represented in miniature. 
The exhibit is completed by a display of 
cables, wires, cable heads, a set of fire- 
alarm apparatus. Mr. Hollister states 
that the company does a large European 
business, which is constantly increasing ; 
the branch factory, in Paris, is quite ex- 
tensive and employs 400 workmen. The 
company’s arc lamps are used for the 
lighting of the American section on the 
lower floor, these being mounted on iron 
posts of ornamental design, with two 
lamps on each post. 
(To be concluded.) 
Shiladanccie 

GLENS Fatis, N .Y.—The New Union 
Telephone Company has been formed to 
operate between Glens Falls, South Glens 
Falls, Sandy Hill, Fort Edward and the 
adjacent towns and to Albany and Troy. 
Capital, $100,000; directors: B. B. Fow- 


ler, L. M. Brown and Arnold Wurten- 
berg, Glens Falls. 
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ASSOCIATION OF RAILWAY TELE. 
GRAPH SUPERINTENDENTS. 


NINETEENTH ANNUAL CONVENTION, at 
DETROIT. 


The Association of Railway Telegraph 
Superintendents began its nineteenth «n- 
nual convention at the Wayne Hotel, De- 
troit, on the morning of June 20. Mayor 
Maybury was unexpectedly prevented from 
delivering the address of welcome to ‘he 
delegates. In his absence his secretary, 
Mr. A. B. Hall, welcomed the visitors. 
The response was made by Presiden: |. 
B. Foley, of the Delaware, Lackawanna 
& Western Railroad, of New York. 

Mr. Charles Selden, superintenden. of 
telegraph for the Baltimore & Ohio 2 (I- 
road Company, of Baltimore, made a e- 
port on the telephone as an adjunct to the 
telegraph in handling railway business. 
Mr. Henry W. Pope, of the Buffalo Fell 
Telephone Company, delivered an address 
on “The Railway and the Telephone.” \Ir. 
Pope’s remarks were discussed at svime 
length by Messrs. William Maver, Jr., of 
New York; I. H. Jacoby, of South Beih- 
lehem, Pa.; A. A. Robinson, of Chicavo, 
and W. W. Ryder, of the Chicago, Bur- 
lington & Quincy Railroad. Mr. George 
L. Lang, of Lexington, Tenn., read a 
paper by Mr. Joseph B. Tree, superinteni- 
ent for the Western Union Telegraph 
Company, at Richmond, Va., on “Remi- 
nescences of an Old-Time Telegrapher.” 

On Thursday, June 21, papers were rei 
by Mr. I. H. Jacoby, of the Lehigh Valley 
Railroad, on “Storage Batteries ;” H. '!’. 
Simpson, of the Chesapeake & Ohio Rail- 
road, on “Block Signals,” and J. 8. Evans, 
of the Nickel-Plate Railroad, on “High- 
way Crossing Alarm Signals.” The fol- 
lowing officers were elected for the ensuiny 
year: 

President, W. F. Williams, Portsmouth, 
Va., of the Seaboard Air Line. 

Vice-president, C. F. Annett, Chicago, 
of the Illinois Central Railroad. 

Secretary, P. W. Drew, Milwaukee, o! 
the Wisconsin Central Road. 

The next meeting place will be Boston 


and the convention will be held on Jun: 
19, 1901. 

On Thursday afternoon the delegates 
and visitors, with their wives, accepte: 
the invitation of the Lake Erie & Detroi' 
River Road, and enjoyed a pleasant trip 
to Mettawas, where luncheon was served. 

On Friday, Mr. William Maver, Jr., 
read a paper entitled “The Use of Con- 
densers on Telegraph Circuits.” An ex- 
hibition of electrical appliances and sig- 
nal devices suitable for railroad use was 
held in connection with the convention. 
Among the visitors present from the East 
was Mr. Charles McLaughlin, of J. H. 
Bunnell & Company, New York city. 
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The Southern New England Telephone 
board of directors has voted to increase 
the stock of the company from $2,500,000 
to $2,750,000, the additional $250,000 to 
be issued to stockholders at par. The pro- 
ceeds are to be used to pay off the floating 
debt contracted in the extension of the 
plant in Connecticut. 








The Granville, N. Y., Telephone Com- 
pany has filed a certificate with the Secre- 
tary of State announcing that its capital 
stock has been increased from $10,000 to 
$30,000. The amount paid in is $10,000, 
and the debts and liabilities are stated to 
be none. The directors include Frank 
E. Hicks, W. A. Tenney, F. T. Pember, 
F. W. Hewitt and Fred W. Allen. 


The London streets are being torn up 
by the laying of the wires of the new tele- 
phone system, to be run by the govern- 
ment. Continual complaints of over- 
charging and inefficiency of the monopoly 
led the British post office to take this im- 
portant step. Preparations are being made 
for 40,000 subscribers. It is hoped to begin 
to operate in a year. The cost will be 
over $5,000,000, and the rates will be so 
low that the smallest store will be able to 
have a telephone. 


Directors of the American Telephone and 
Telegraph Company, successor company to 
the American Bell Telephone Company, 
have declared a regular quarterly dividend 
of one and one-half per cent and an extra 
dividend of three-quarters of one per cent, 
which is at the same rate as paid on the 
Bell telephone stock, two shares of Long 
Distance Company stock having been ex- 
changed for one share of Bell telephone 
stock. Telephone dividends are payable 
July 16 to stock of record June 30. Books 
will be closed from July 2 to July 14, both 
days inclusive. 


Mr. W. L. Burdick has resigned the 
position of district manager, at Syracuse, 
N. Y., for the Central New York Tele- 
phone and Telegraph Company. Mr. 
Burdick has been connected with the com- 
pany for many years and has been dis- 
trict manager for the past nine years. 
His resignation will take effect on July 1, 
and is due to the fact that close applica- 
tion to office work has affected his health. 
Mr. Burdick has not decided upon his 
future movements, but he will probably 
be connected with the same company in 
an outside position. 


The annual stockholders meeting of the 
Northwestern Telephone Exchange Com- 
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pany (Erie system) was held recently. 
The following board of directors was 
elected: Charles E. Adams, Lowell; 
Frederick A. Farrar, Boston; Charles J. 
Glidden, Lowell; John E. Hudson, Bos- 
ton; William J. Latta, Philadelphia; 
Martin Maloney, New York; Thomas 
Sherwin, Boston. Board of directors or- 
ganized by electing Charles J. Glidden, 
president; Charles E. Adams, Heman J. 


- Pettengill, vice-presidents; Charles P. 


Wainman, general manager; Geo. B. Per- 
ham, secretary; Charles A. Grant, treas- 
urer. 


The Peninsular Telephone Company 
made up of several exchanges and over 
100 miles of long-distance lines, has been 
purchased by the local independent tele- 
phone company, of Grand Rapids, Mich., 
and will hereafter be operated as a part of 
the Citizens’ system. The purchase of 
this company gives the independent com- 
pany service with a large number of large 
and prosperous towns along the southern 
border of the state. The towns of Athens 
and Bellevue both have exchanges and 
long-distance lines from them run to 
Charlotte, Battle Creek and Pennville. 
From Athens the line runs to Tekonsha, 
Coldwater and Quincy. The manage- 
ment of the Citizens’ proposes to rebuild 
and renew all the lines, bringing them up 
to the highest standard of telephone serv- 
ice. 


A charter has been issued at Harris- 
burg, Pa., to the Pennsylvania & New 
York Telephone and Telegraph Com- 
pany, of Philadelphia, with a capital of 
$100,000, to build a line from Erie to 
Montrose through Erie, Warren, Mc- 
Kean, Potter, Tioga, Bradford and Sus- 
quehanna counties. The line will con- 
nect Erie, Corry, Warren, Bradford, 
Coudersport, Wellsboro, Towanda, Mont- 
rose and intermediate points with branch- 
es extending to the connecting of other 
cities and boroughs in the western part of 
the state. This company is understood 
to have been organized to take over the 
business, in Pennsylvania, of the present 
New York & Pennsylvania Telephone and 
Telegraph Company. Rodney A. Mercur, 
Ksq., of Towanda, is a director of the new 
corporation. 


The Michigan Telephone Company 
(Erie system) has successfully laid a ca- 
ble three and one-half miles long, con- 
necting the Island of Mackinac with St. 
Ignace. The cable contains eight copper 
metallic circuits equivalent in conductiv- 
ity to No. 12 copper wire and two copper 
metallic circuits equivalent in conductiv- 
ity to No. 8 copper wire of the same size 
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as used on the Boston-Omaha long-dis- 
tance circuits. “The following officials of 
the Michigan Telephone Company were 
present at laying of the cable: Chas. J. 
Glidden, Chas. E. Adams, H. J. Petten- 
gill, Jas. H. Mills, J. W. C. Pickering, 
John B. Stauffer, F. A. Cutting, George 
B. Perham, Chas. S. Tuckerman.  ‘Tele- 
phone communication was had with Bos- 
ton, New York, St. Louis, Cleveland, Mil- 
waukee, Chicago, Detroit and other long- 
distance points. 

It is reported that negotiations are un- 
der way whereby the control of the Mis- 
sissippi Valley Telephone Company will 
pass into the hands of Minneapolis capi- 
talists. President J. C. Hubinger, of 
Keokuk, Iowa, has admitted that nego- 
tiations for the transfer of the plant have 
been under way for the past two months. 
The company came into the local field in 
opposition to the Northwestern Telephone 
Exchange Company, and has been in 
operation since last September. While 
its plant is not completed, its main 
conduits are laid and its main lines are 
installed. There is another very interest- 
ing rumor in regard to the Mississippi 
company, and that is that certain politi- 
cians have been quietly scheming to 
bring about a purchase by the city of 
the property and rights of the new com- 
pany. It is said the men who have 
invested $1,000,000 believe the city. will 
before long make a proposition that will 
be favorable to the company. The Mis- 
sissippi company has had serious finan- 
cial troubles for many months. About a 
week ago the company laid off its con- 
struction crew of about 25 men. 

At the annual meeting of the Erie Tele- 
phone and Telegraph Company in New 
York, June 12, the directors were reelect- 
ed with the exception of Fred Stevens. 
The vote was 78,536 out of the 100,000 
shares. The board was increased to 25 
by the election of Messrs. George Crocker, 
Harrison E. Gentry, William H. Gelshenen, 
Martin Maloney, Charles W. Morse, Daniel 
O’Day, Frank Tilford, Henry R. Wilson, 
all of New York; F. A. Cutting, Frederick 
A. Farrar, of Boston; Charles E. Adams, 
of Lowell; William J. Latta, of Philadel- 
phia. The directors organized as follows: 
President, Charles J. Glidden ; vice-presi- 
dents, C. E. Adams, J. P. McKinstry and 
H. J. Pettengill; secretary, G. B. Perham; 
treasurer, Charles A. Grant; executive 


committee, William J. Latta, Martin 
Maloney, F. A. Farrar, Charles 8. Tuck- 
erman, C. J. Glidden, C. E. Adams and 
Henry R. Wilson. The American Bell 
Telephone Company is represented on the 
board of management of the subsidiary 
companies of the Erie system by Messrs. 
J. E. Hudson, Thomas Sherwin and A. 
G. Fuller. 





TOLL-LINE TRAFFIC.* 


BY J. B. WARE. 

Until ample circuits are provided, no 
one can tell what the volume of toll busi- 
ness in any locality might be. As far as 
the writer can learn, no instance is on 
record where more toll circuits are 
in service than are needed; nor a case 
where toll business has not proven a good 
investment where more than one circuit 
was in operation on the line. 


The topic under greatest consideration 
in connection with the toll business, how- 
ever, whether among the smaller com- 
panies or the larger is how to handle 
economically the toll business itself, the 
reports and the settlements from each of; 
fice, and especially the settlements among 
various companies for business passing 
over several lines. 

As the smaller companies have grown 
and connected with each other, contract 
relations were necessary and thus far have 
been made upon almost every conceivable 
basis, and too often upon the wrong basis. 
As the lines continue to grow the time 
comes when messages pass over several 
lines. What shall be the basis of settle- 
ment? ‘That is the all-important prob- 
lem and must be solved honestly and prop- 
erly before the toll business, especially the 
long distance, ean be successfully oper- 
ated. 

Thus, by a natural process of evolution 
we come to the two main problems: 

A. Toll rates—how to make them 
quickly and accurately. 

B. Division of the fees—basis, and how 
to accomplish it. 

The general rule is that the rate itself 
should be made: 

1. According to distance carried, and 

2. According to time the line is in use. 

Such a variety of conditions exist local 
to each exchange that no unvarying rule 
can be made for local toll rates, 1. e@., 
within 50 miles of a large exchange. It 
is probably conceded that a rate less than 
a regular schedule or scale rate will bring 
more income than otherwise in such local 
territory. Take my home city as an ex- 
ample. Thus Muskegon.is 40 miles from 
Grand Rapids. A 25 cent Bell rate on 
ground circuit formery prevailed. The 
Citizens’ Company put up a copper metal- 
lic making the 25 cent rate. Later 
a second and then a third circuit was add- 
ed and a 15 cent rate established. The 
business has increased more than sixfold 
and the line is among the very best in 
Michigan, as a money maker, and the 
business is constantly growing. 

Beyond the local limit (suggested above 
as 50 miles) rates should be made on air 
line distances. While it is true that tele- 
phone business travels with the railroads 
largely, yet the time has come when only 
by air lines can uniform results be ob- 
tained. Exceptions as to rates between 





* A paper read at the Independent ‘Telephone Conven- 
tion, Cleveland, Ohio, June 13, 1900. 
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large cities and important towns will from 
necessity. be made, but only prove conclu- 
sively the rule that rates should be ac- 
cording to air line distances. 

The time that the line is used by a sub- 
scriber is an element to’ be considered in 
making rates, keeping in mind that the 
average message occupies less actual time 
than is consumed in getting the two par- 
ties connected and talking. 

Therefore the unit of time for a con- 
versation should not be one minute or 
five minutes, but the duration of the aver- 
age conversation as shown by actual expe- 
rience and each additional minute con- 
sumed in the conversation should be paid 
for. 

After considerable investigation and 
the result of the writer’s experience, he 
concludes three minutes to be the proper 
unit for a conversation and that’it is only 
a question of time when all toll’ business 
will be conducted upon a unit basis of 
three minutes or less. 

The strongest condemnation should rest 
on any individual or company that per- 
mits a customer to use a toll line longer 
than the established unit of time without 
extra payment, and no greater wrong is 
occurring to-day in connection with the 
telephone business, except one which is 
sometimes found in the use of the toll 
lines for other than company business by 
employees or toll-station managers with- 
out expense to them. 

The time unit of five minutes having 
prevailed at very high rates so long dur- 
ing this, the primitive period of the toll 
business for short distance service, much 
difficulty will be experienced in changing 
the same and much delay will from nec- 
essity occur, but for long-distance service, 
which is just being perfected, a unit of 
time of not exceeding three minutes 
should be universally agreed to among all 
independent companies. 

The mileage rate is one that should be 
determined by a competent traffic com- 
mittee, representing all sections, after 
careful investigation and such mileage 
rate should be used for all interstate toll 
business. 

For state business, great advantages 
would accrue by reason of a uniformity 
in using the same basic rate, but the var- 
ied conditions of population and com- 
merce makes this uniformity impractica- 
ble for perhaps years. 

The advantages to be gained by this 
early establishing of a uniform time unit 
and rate charge for all interstate business, 
are apparent and scarcely need attention. 
With such, any manager could apply the 
scale to the map and instantly tell the 
rate from his exchange city to any town 
in another state, provided a special rate 
was not listed in a regular tariff book. 

The same system can and should be ap- 
plied to state rates. A standard map and 
rate scale should be adopted and put into 
operation promptly and if this associa- 
tion shall at this convention take such 
action as will establish a general traffic 
committee, with large powers over inter- 
state and state toll business, sufficient will, 
by that one act, have been accomplished 
to make this convention highly success- 
ful and profitable. 
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Such an association could best solve the 
other great problem: The Division v/ 
Toit Fees. Much has been accomplished 
in this direction during the past yéhr 
through the efforts of the larger toll-lin. 
companies in the states of Indiana, Ohio 
Pennsylvania and Michigan, and a tratti 
committee organized through their in- 
fluence and co-operation, the said asso. 
ciation having for its object the handlin:: 
of all toll business in these and other 
states. 

The writer owes much to this commit. 
tee for what is of value in this paper and 
great credit is due each member of it fo: 
faithful work done and satisfactory re- 
sults thus far accomplished. 

In considering the distribution of th: 
toll fee the exchange’s share should b: 
first determined. This share should com- 
pensate for all exchange toll service, botl: 
in and out, and the settlement be based 
upon business originating at said exchange 
or station, i.-¢., the “out” business. Thu: 
a larger percentage can justly be allowed 
on originating business and settlement: 
much easier made than upon both “out” 
and “in” business. 

That an exchange should receive a 
larger commission on outgoing busines: 
than does a toll station is apparent, when 
one remembers that the toll fee is col- 
lected by the agent at a toll station at the 
time the service occurs and but one recori| 
is made. With an exchange, the making 
of the “slip” record—the posting to the 
individual subscriber account, the getting 
out and routing of the subscribers’ tol! 
bills at the end of each month, the enor- 
mous distances traveled in collecting said 
bills—all these expenses and others make 
necessary a larger percentage to an ex- 
change than to a toll station, to say 
nothing about the large investment in the 
exchange as compared with the toll sta- 
tions. 

The writer believes a 15 per cent com- 
mission to toll offices and 25 per cent to 
exchanges, with a maximum fee upon any 
one message 10 or 12 cents, to be fair, 
said commission being upon each regular 
“out” message. Of course, the commis- 
sion and maximum would apply to extra 
time service, so that when a customer 
pays, for example, a double fee by reason 
of excess of time, the exchange gets the 
corresponding increase in its amount of 
fee. 

As the messages increase in distance 
traveled, it becomes necessary that a max- 
imum must be made for the fee on origi- 
nating business. Thisisthe more apparent 
when one remembers that the greater the 
distance, the more switching necessary 
and the greater the time necessary to get 
the subscribers ready to talk. 

After the exchange or originating com- 
mission is deducted, the remainder of the 
fee should be distributed according to 
mileage, each company on whose lines 
the message passes getting its share pro- 
portioned to its mileage. 

Owing to physical conditions, the toll 
lines may not be “air lines,” or, owing to 
the direct line being busy and in order to 
save time, a message may be sent by a 
circuitous route. Under the circum- 
stances an actual mileage is difficult to 
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ascertain in each instance and the attempt 
would so encumber that settlements would 
be impossible. Ignoring the actual route 
traveled, and considering only the air line 
distances between point of origin and of 
destination, or junction point on each sys- 
tem or line handling the message, one 
can readily determine the proper division 
of the fees, after tables have been prepared 
showing distances between various ter- 
minals. 

The writer believes settlements should 
be made between the companies direct, for 
all business done over two companies’ 
Jines. 

A clearing house in each state might 
most economically handle settlements for 
the three-or-more-line messages within the 
state, and a general clearing house be es- 
tablished for all interstate business. 

The writer believes, however, that by 
judicious grouping of states, all three-or- 
more-line messages can go, to greatest ad- 
vantage, to one central office or clearing 
house in each group. Thus Ohio, Indiana 
and Michigan messages passing over three 
or more lines could go to one central of- 
fice to advantage, which might well also 
be the interstate clearing house, perhaps, 
for all business passing between states. 

The settling of the two-line messages 
by the companies interested would at 
once care for the very large majority of 
messages and could readily be done by 
parties interested. 

There are many details connected with 
the toll traffic that could with profit be 
discussed, but it is not possible for these 
to be treated of at this time. 

“Uniformity” is, however, the key word. 
Uniform blanks and reports will simplify 
business between companies and secure 
system, which is lacking among some com- 
panies. The writer believes that with 
uniform blanks, scales, reports, office 
books, ete., up-to-date printing establish- 
ments and electrical supply houses will 
carry these office supplies, so that small 
companies, which can not afford to have 
them made, can still purchase to advan- 
tage, and will secure a uniformity in 
methods of handling the toll and exchange 
business not otherwise possible, and large- 
ly overcome what has so far retarded this 
‘eature of the telephone business. 

While toll construction and standard- 
‘zing of apparatus are topics that should 
be considered, the writer does not feel at 
liberty to take up these branches of the 
usiness in this paper, but can not refrain 
from urging that uniformity in toll ap- 
paratus must be secured. 

The manufacturers having thus far 
failed to adopt a standard, the telephone 
association should take steps at this time 
to secure the end indicated. 

The writer desires to call especial at- 
tention to an item of expense which, for 
several months, has appeared in all tele- 
phone toll companies accounts, being the 
government war tax upon certain tele- 
phone messages. 

The mere fact that telegraph and ex- 
press companies were exempt from the war 
tax was sufficient reason why tele- 
phone companies should also have been 
exempted. No satisfactory reason can be 
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given by any member of Congress, or any 
other person for that matter, why the tax 
on a telegram costing 25 cents or more 
for each 10 words should be charged. to 
the sender and not the telegraph com- 
pany, while a telephone. message, occupy- 
ing from three to five minutes or more, 
should be taxed against the telephone 
company, provided the fee is 15 cents or 
over. ‘here is no such reason and a 
great injustice is being done because of 
such an arrangement. 

In addition to information known to 
members of Congress, by reason of their 
official relations with telephone companies, 
additional data. were furnished by tele- 
phone officials, and efforts were made at 
the time the 15 cent minimum was fixed 
to have same increased to at least a 25 
cent minimum, but the efforts failed. 

The fact that the Bell companies, as a 
rule, had no message fees less than 25 
cents (except where competition forced 
same, and then in limited territory), 
while their regular message fees ranged 
from 25 cents to as many dollars, will ex- 
plain why the fixing of a 15 cent mini- 
mum is not burdensome upon them, and 
they may take no steps to secure a repeal 
of the act because of its effect upon the 
smaller independent companies. At the 
time the war revenue measure was passed 
by Congress, the independent companies, 
owing to the short distances reached by 
their toll lines, had few messages on 
which they were receiving 25 cents or 
more, and as a rule 15 and 20 cent mes- 
sages were universal, where a 10 cent fee 
was not charged. A tax of one cent upon 
a three-minute message from Grand Rap- 
ids to Chicago, for which the Bell com- 
pany received $2; or to Boston with a fee 
of $9; or to Ft. Wayne (a distance of 150 
miles), with a fee of $1.50, is of compara- 
tively little moment to the Bell companies, 
yet the same tax per message becomes an 
unjust burden when placed on any class 
or companies where 15 and 20 cent mes- 
sages predominate, as is probably true of 
a majority of the independent telephone 
toll companies. 

While it may not have been intended 
thus to discriminate against these inde- 
pendent companies, which are threaten- 
ing to destroy the monopoly heretofore 
enjoyed by the Bell companies, yet the 
discrimination exists, and is obnoxious 
and should be removed. 

The question for this association, there- 
fore, is: How soon can the repeal of this 
portion of the war revenue law above re- 
ferred to be accomplished? Every con- 
gressman and senator should be: urged, 
and so strongly urged, that the desired 
repeal should be the very first act of legis- 
lation of the next session of Congress, and 
so pronounced and continuous should this 
matter be placed before said members of 
Congress, that they be brought to realize 
that the people are directly interested in 
the independent telephone movement, and 
that the wishes of the people must be re- 
spected in telephone matters, if their good 
will is to be retained. 

In conclusion permit me to say, while 
there have been problems, and new ones 
are constantly arising, yet there have been 
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solutions, and the future will bring relief 
to the weary problem worker in the tele- 
phone world. .A brighter day is at hand 
for the office plodder who has accom- 
plished so much in the past under such 
adverse conditions. Progress, progress 
on and especially in the telephone 

eld. 

While, as independents, we have done 
well, we will do better, and are sure con- 


querors. 


Wall Street and the Electrical Stock 
Market. 

A more cheerful feeling was apparent 
in the market during the current week. 
It was described as a characteristic Wall 
street mood without any particular reason 
for it. The result was that the stock 
market was more irregular than for some 
weeks past. The unsettled state of af- 
fairs in the Chinese Empire has, of 
course, had a certain effect upon the mar- 
ket. The week closed with comparative- 
ly large dealings resulting in uncertain 
changes in price, lower figures being the 
rule. 

On the New York Stock Exchange, 
General Electric closed the week at 12714 
bid and 128 asked, a loss of 5 points for 
the week. Metropolitan Street Railway, 
of New York, closed at 146 bid and 14634 
asked, a loss of 644 points for the week. 
Third Avenue Railroad, of New York, 
closed at 110 bid and 111 asked, a gain of 
234 points for the week. Brooklyn Rapid 
Transit closed at 51 bid and 5114 asked, 
a loss of 1634 points for the week. Man- 
hattan Railway, of New York, closed at 
8414 bid and 8434 asked, a loss of 3 
points for the week. 

On the Boston exchange, American Bell 
Telephone closed at 295 bid and 305 
asked, indicating no change for the week. 
Erie Telephone closed at 96 bid and no 
asked price. 

On the Philadelphia exchange, Elec- 
trie Storage Battery, common, closed at 
70 bid and no asked price, a loss of 5 
points in the bid price for the week. Union 
traction closed at 373, bid and 375% 
asked, a loss of 1 point for the week. Elec- 
tric Company of America closed at 914 
bid and 914 asked, a loss of 14 point for 
the week. 

On the curb, or outside market, in New 
York, Electric Vehicle closed at 19 bid 
and 21 asked, a loss of 8 points for the 
week. Electric Boat closed at 14 bid and 
16 asked, indicating no change for the 
week. 

Wall street, June 23. 


——_- > —__ 
Heprick, .lowa—The Hedrick Tele- 
phone Company has filed articles. of in- 
corporation. It has a capital stock of 
$2,000. J.T. Brookes, A. W. Utterback, 
W. D. Martin and Dick Snakenberg are 
the directors. 
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‘*Magnetic Induction in Iron and Other Met- 
als.” By J. A. Ewing. Third edition. Revised. 
Cloth. Five and one-half by eight and one-half 
inches. 394 pages, 173 illustrations London. 
The Electrician Printing and Publishing Com- 
pany, Limited. 1900. Furnished by the ELec- 
TRICAL REVIEW at $4. 


It is hardly necessary to speak of the 
merits of Professor Ewing’s well-known 
treatise which now appears in its third 
edition. It is a highly valuable text-book, 
also a book of reference for the working 
engineer, and one which has been tried 
and proven in practice. This new edition 
differs from its predecessors in contain- 
ing a chapter on Practical Magnetic Test- 
ing. ‘This includes ballistic methods, the 
method of double parts and yokes, the 
permeability bridge, Du Bois’s magnetic 
balance, the magnetic balance of the auth- 
or and various methods for hysteresis 
tests. The book is bound in the usual 
cloth cover of the Electrician series, and 
is well printed. 








**Lecons D’Electrotechnique Generale,” par 
P. Janet. Paper. 614 pages, 307 illustrations. 
Six and one-half by ten inches. Librairie 
Gauthier-Villars, Paris. 1900. Furnished by 
the ELECTRICAL REVIEW at $5. 


M. Janet is the director of the Ecole 
Supéricure de l’Electricité, in Paris, and 
this volume represents the course that has 
been taught for several years past in that 
institution. “Whatever be the object of 
the knowledge that one seeks to acquire, 
two things are necessary in any study; to 
learn and to understand. One may learn 
particular things, but he comprehends 
generalities. The science of the engi- 
neer does not escape this common law. 
The knowledge of machines is, in sub- 
stance, the fundamental end which is pro- 
posed for the instruction of the future 
engineer,” says the author in his preface. 
And the work well carries out his idea. 
It is exceedingly practical, as little mathe- 
matical as possible for such a work, and 
remarkably well up to date in its treat- 
ment. The large portion of its space de- 
voted to alternating currents shows the 
author’s appreciation of the great impor- 
tance of this field of electrical engineer- 
ing. The book is well printed on good 
paper and deserves to be translated into 
English as a good text-book for college 
courses in electrical engineering. 


‘The Law. of Electric Wires in Streets and 
Highways.” By Edward Q. Keasbey. Sheep. 
358 Pages. Six by nine and one-half inches. 
Callaghan & Company, Chicago. 1900. Sup- 
plied by the ELecrrica REviEw at $4. 


This is the second edition of Mr. Keas- 
bey’s interesting and valuable book. The 
second edition has been brought out with 
especial reference to the important sub- 
jects of municipal control of the con- 
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struction and operation of electric wires 
in streets, municipal franchises and the 
questions of liability for injuries from 
fallen wires and electric shock. The 
work is a general discussion of the law 
regarding the use of streets and public 
highways by electrical corporations, and 
quotes a very large number of decisions 
and cases. It is a work that should be 
in the hands of all corporation attorneys 
who have to do with electrical construc- 
tion and maintenance, and is well worth 
the careful attention of. the practicing 
electrical engineer who is too frequently 
brought into unpleasant closeness of rela- 
tion with law courts on account of his 
ignorance and the fundamental princi- 
ples of law laid down in such works as 
this of Mr. Keasbey’s. 


‘Digest of United States Automobile Patents ” 
from 1789 to 1899, inclusive. Compiled by James 
T. Allen. Sheep. 711 pages, 1,884 illustratious 
from patent drawings. Eight by tenand one-half 
inches. H. B. Russell & Company, Washington, 
D.C. 1£00. Supplied by the ELEctrIcAL RE- 
VIEW at $25. 


This work is a compilation of patents 
covering traction engines and automo- 
biles, electric locomotives, electric rail- 
way battery motors and automobile parts 
and accessories for the last 90 years. The 
arrangement of the volume is chronolog- 
ical, the general heads being so arranged 
as to make it a complete index of refer- 
ence of the patents issued in this art. 
While all the drawings of each patent are 
reproduced, the claims of each are also 
given, and extracts from or an abstract 
of the specification in each case give a 
thorough understanding of the patent 
mentioned. In addition to this a com- 
plete list of references cited against each 
patent while pending as an application 
are given by number, name and date, to- 
gether with a list of interferences and the 
parties to them. It is hard to overesti- 
mate the value and importance of such a 
work. The first patent treated of was 
issued to B. Langdon, on February 22, 
1817. The invention is a steam auto- 
mobile, but while the drawing of it is in 
existence, no specifications or claims of 
the patent are extant, they probably hav- 
ing been destroyed when the patent office 
was burned in 1836. The next patent was 
in 1825, and then comes a lapse of 20 
years before another one is issued. In 
1898 there were 82 patents issued, while 
in the first half of 1899 there were 53. 
The book is simply invaluable to an in- 
ventor or designer in the automobile field. 

> 

On the Paris-Dijon road in France, a 
few days ago, M. Garcin established the 
long-distance record for electromobiles, 
having covered 262 kilometres or about 


163 miles, on a single charge. 
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The World’s Coal Production. 


The annual statement showing the pro- 
duction, consumption and export of coa!, 
and the number of persons employed in 
coal production in the principal countries 
of the world, was published recently. Th. 
total for the United Kingdom last year i; 
set down at 220,085,000 tons, being an in. 
crease of no less than 18,000,000 tons ove, 
the output of the previous year. Th: 
United States comes second with 21s.- 
376,000 tons, or an increase of 24,000,000 
tons. Germany, third on the list, pro 
duced 101,622,000 tons last year, thi: 
quantity showing an increase of over 3, 
000,000 tons. France’s output was 32. 
331,000 tons, an increase of 500,000, whi! 
Belgium shows the only decrease in :Eu- 
rope, the figures have fallen from 22, 
088,000 in 1898 to 21,918,000 last year 
The average value per ton taken at th: 
pit mouth was: In the United States, 4». 
5d.; in the United Kingdom, 6s. 414d. ; 
Germany, 7s. 444d.; Belgium, 8s. 914d. 
and France 9s. Among British coloni«: 
New South Wales is the largest produc 
with 4,706,000 tons ; Canada’s output wa: 
3,726,000 tons; Natal, 338,000 tons, an: 
Cape Colony, 171,000 tons. Both Natal 
and Cape Colony show material increase: 
over the preceding year, while in the cas« 
of Cape Colony the output, when com- 
pared with ten years ago, shows the con- 
siderable increase of upwards of 140,00° 
tons, and Natal upwards of 300,000 
tons. The exports from the United King- 
dom. totaled 48,268,000 tons; Germany, 
13,989,000 tons ; Belgium, 6,497,000 tons : 
United States, 4,226,000 tons, and New 
South Wales, 2,792,000 tons, while Natal 
shipped 126,000.tons. France, with 11,- 
713,000 tons, is by far the largest importer 
of coal. In consumption of coal. th» 
United States easily comes first with 193,- 
497,000 tons, or just 40,000,500 tons 
ahead of the United Kingdom, while Ger- 
many comes third with 88,141,000 tons. 


o- 

A number of Altoona, Pa., capitalists 
will apply for a charter for a new electric 
light, heat and power company for Blai: 
County at the state department, at Harris- 
burg, June 25. The name of the corpora- 
tion is to be the Blair County Light, Heai 


_and Power Company, and its object, as 


stated in the published notice, is to fur- 
nish light, heat and power by means of 
electricity to the public in this city, the 
boroughs of Bellwood, Juniata and Hol- 
lidaysburg, and the townships of Logan, 
Blair, Antis, Allegheny and Frankstown. 


Those applying for the charter are: John 
Lloyd, P. S. Duncan, W. V. Hughes, W. 
F. Gable, T. B. Patton, C. A. Buch, F. H. 
Seely, J. S. Vipond and D. W. Higgins. 
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Export NOTES 


Among the foreign orders just booked 
by Pawling & Hernischfeger for their 
products are one 40-ton electric crane for 
the Rio Tinto Company, of Spain, one 
30-ton electric crane for the Mek Werk- 
stads Aktiebolag, Malmo, Sweden, and 
an order for another such crane (30-ton) 
from Fraser & Chalmers, to be sent abroad. 











The steamer Orwell, which left for 
China and Japan ports the other day, 
had on board $30,000 worth of electrical 
machinery, iron pipe to the value of $25,- 
000 ; $14,000 in electrical material ; bridge 
material to the extent of $14,000 and up- 
wards of $20,000 worth of all kinds of 
machinery, as well as a’quantity of struc- 
tural iron and considerable hardware, all 
for the port of Yokohama. 


Messrs. McIntosh, Seymour & Company 





have booked an order for a 1,200-horse- 
power engine to be used in the power 
house of the City of Mexico Tramways 
Company, Limited. Other purchases are 
yet to be made in this market by the tram- 
way company. ‘The order for the boilers 
in all probability will be placed very soon. 

A number of customs and bonded ware- 
houses are being erected in Genoa, Italy, 
by an Anglo-Italian joint stock company. 
The first block of buildings is estimated to 
cost $1,225,000. Considerable electrical 
apparatus is to be used in these buildings, 
16 electric cranes and a light and power 
generating plant being among some of the 
principal items. 

Mr. Charles Oliver, Government Rail- 
road Commissioner of Sydney, New South 
Wales, is making a tour of this country 
inspecting the railroads and electric street 
railway systems. Mr. Oliver intends to 
purchase a complete electric light and 
power plant in order to duplicate plants 
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now in operation in Sydney, Melbourne 
and other cities of Australia. 


A tariff concession in Guatemala which 
will benefit importers in that country and 
possibly increase trade somewhat on that 
account is that in the custom houses and 
frontier stations only 70 per cent of the 
total import duties and extras will be 
charged on merchandise imported into 
the republic from July 1 until December 
31 of this year, the 30 per cent reduction 
being for the benefit of the importer. 





< 


Some New High-Class Telephone 
Apparatus. 


In the early days of independent tele- 
phony the great effort of manufacturers 
was to make goods cheap. Now the effort 
is to make them good, and in the endeavor 
to make them as good as possible, the 
Electric Appliance Company, Chicago, has 
brought out the types of telephones illus- 
trated herewith. Fig. 1 illustrates a desk 
set provided with a form of solid-back 
transmitter of the Bell type, made with 
a -heavy cast brass front and stamped 
back. The damper springs, which hold 
the diaphragm in place, are phosphor- 
bronze. The solid and substantial me- 
chanical construction of the instrument 
secure permanence of adjustment, while 
a chemical treatment through which the 
granular carbon of the transmitter is 
passed is claimed by the makers to insure 
freedom from packing. The desk set 
shown in the illustration is furnished for 
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exchange, series or bridging work. The 
hook connections, as the illustration clear- 
ly shows, are outside where they. are:in 
sight, and all of them are furnished with 
platinum points. The telephones shown 
in Figs. 2 and 3 differ only in the arrange- 
ment of the battery box, this being ar- 
ranged to put the two cells employed side 
by side in one case, and one over the other 
in the other case. This instrument is 
made for long-distance and exchange 





Fies. 1, 2 AND 3.—Some New Hieu-Ciass TELEPHONE APPARATUS. 


work and embodies every improvement of 
practical value known in telephone manu- 
facture. All the metal parts are nickel- 
plated except the transmitter arm, which 
is enameled. The finish of the wood- 
work in both cases is what is known as 
piano finish, the woods being either oak 
or walnut. 





o- 


An adjourned meeting of the stock- 
holders of the Hartford, Ct., Light and 
Power Company voted unanimously to 
wind up the affairs of the company and to 
distribute the assets among the stock- 
holders. All but about $3,500 worth of the 
stock of the light and power company 
is held by the Hartford Electric Light 
Company, which paid at the rate of $10 
per share for it, the par value being $25. 
This small balance of stock is held by a 
few persons, who, it is expected, will sell 
it to the Hartford Electric Light Com- 
pany for $10 a share. 
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ELECTRIC RAILWAYS 











The New Jersey & Hudson River Rail- 
road formally opened its new extension 
from Englewood to Hackensack, N. J., on 
June 21. 

The Metropolitan Street Railway Com- 
pany, of New York city, has declared a 
regular dividend of one and three-quarters 
per cent, payable July 16. Books closed 
June 26 and reopen July 17. 


The Rochester, N. Y., Railway Com- 
pany has elected these directors: T. J. 
Nicholl, S. Stace, C. S. Baker, F. Cook, 
J. N. Beckley, E. H. Satterlee, G. W. 
Archer, C. F. Pond, C.'C. Woodworth, J. 
Gerling, W. C. Barry, George G. Moore- 
house and H. P. Brewster. 


The second mortgage bondholders, the 
Central Trust Company, of New York, 
have bid in the property of the Street 
Railway Company, of West Superior, Wis., 
for $350,000 at a receiver’s sale. The 
Thomas Lowrey interests are to assume 
control at once, connecting it with the 
Duluth line. 


The Illinois & Rock River Railway 
Company has been incorporated for the 
purpose of building an electric line be- 
tween Sterling and Rockford, Ill. The 
authorized capital is $1,000,000. The 
company has had surveyors over the route 
for several weeks. The Sterling fran- 
chise has been secured. The company ex- 
pects to begin actual construction in a 
few weeks. 


The selectmen have voted to grant a 
location to the Worcester & Hampshire, 
Mass., Street Railroad Company for a line 
which will go to Gilbertsville and West 
Brookfield, and connect there with the 
line to North Brookfield. With the com- 
pletion of the Palmer & Monson line, 
from Forest Lake to Palmer and Ware, 
there will be a continuous electric line 
from Palmer to Boston. 

The Milford & Uxbridge, Mass., Street 
Railway Company is now a certainty, the 
organization having been completed and 
the capital stock all subscribed, amount- 
ing to $50,000. Uxbridge has two promi- 
nent citizens on the board of directors, 
namely, Arthur R. Taft and James Daly. 
The franchise asked for from the Ux- 
bridge authorities seems to be looked upon 
favorably and will doubtless be granted as 
soon as the company is ready to proceed 
with the line. 


The Chicago Electric Traction Com- 
pany has been placed in the hands of Chas. 
Henrotin as receiver, on the petition of 
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the Manhattan Trust Company, of New 
York, and Senator John Kean, of Illi- 
nois, as trustees of a mortgage for $650,- 
000 executed, in 1899, to cover the issue 
of gold bonds. Interest was defaulted, 
according to the petition. The company 
operates 29 miles of single track between 
Chicago and Blue Island. Isaac L. Rice, 
of New York, is president of the com- 
pany. 

The entire issue of $1,000,000 first- 
mortgage 5 per cent bonds of the Augusta, 
Ga., Railway and Electric Company, 
which was recently purchased by the Mer- 
cantile Trust and Deposit Company, has 
been underwritten by a syndicate, of Bal- 
timore and New York financial institu- 
tions and capitalists. The securities are 
a first mortgage on the entire plant of 
the company, which is considered one of 
the most complete and valuable in the 
South. A large amount of the bonds has 
already been taken by investors. 


A tramways and small railways exhibi- 
tion was opened in the Royal Agricultural 
Hall, in London, on June 23, and will con- 
tinue until July 4, under the direction of 
the English technical journal, The Tram- 
way and Ratlway World. The exposition 
was opened by Mr. W. H. Dickinson, the 
chairman of the London County Council, 
a body which controls by far the greater 
part of the tramways and railway lines in 
the British metropolis, and which will 
spend, during the next three or four years, 
upward of $20,000,000 in the construc- 
tion of new lines and the electrical equip- 
ment of old ones already in existence. 


A high-speed electric car was tested 
over the New Canaan branch of the N. Y., 
N. H. & H. R. R. on June 21, and the 
officials of the road are confident that it 
can maintain its alleged speed of 65 miles 
an hour. New Canaan is about 10 miles 
from Stamford. The trip to the town 
was made in 12 minutes and 15 seconds, 
and the return trip in 9 minutes and 30 
seconds. Owing to curves in the road 
the motors were not run at full power. 
There are two motors to each truck. The 
car is the first of a number which are to 
be used between Providence and Fall 
River. The distance is 17 miles and it is 
proposed to make the trip in 15 min- 
utes. 


The Holland & Lake Michigan Electric 
Railway, including the entire equipment, 
has passed into the hands of Grand Rap- 
ids, Holland & Lake Michigan Rapid Rail- 
way Company, of Grand Rapids, Mich. 
The transfer has been made and all de- 
tails will be closed as soon as the pur- 
chasers secure a franchise in Grand Rap- 
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ids for an interurban line from that city 
to Holland. The terms are private. "This 
company has under construction an elee- 
tric line from Holland to Grand Rapids. 
With the transfer all the officers of the 
Holland & Lake Michigan Company re. 
tire, with the exception of M. J. Kinch, 
who remains superintendent. The officers 
of the new company are: President, Joh» 
Winter; vice-president, B. 8S. Hanchett. 
Jr.; secretary, O. H. Lau; treasurer, 
Frank C. Andrews. All live in Detroi: 
except Mr. Hanchett, who is a Grand Rap. 
ids man. 


By July 15, it is expected the entire sys- 
tem of elevated railroads, in Brooklyn, 
N. Y., will be operated by electricity. 
The work of laying the third rail on al! 
the divisions of the Lexington avenue and 
Myrtle avenue lines is now near comple- 
tion. The work on the four loops at East 
New York, costing $100,000, and con- 
necting the Lexington avenue and Kings 
County lines at Vesta avenue, will be fin- 
ished within two weeks, and a continuous 
service will be introduced which will allow 
the passengers of one line to change to the 
other line, if necessary, to reach their des- 
tinations. Trains running from the Ful- 
ton Ferry, after making the loop, will run 
to the Broadway Ferry, in the Eastern 
District, and return. Cars will be run 
singly and under short headway. Much 
interest is being aroused in the practic- 
ability of this plan. A new brick station 
in East New York is being built for the 
accommodation of passengers from Rich- 
mond Hill and Jamaica. Three stations, 
Pennsylvania avenue, Alabama avenue 
and Van Siclen avenue, will be abolished 
to give express service to the East New 
York residents. 








<=> 

A Philadelphia local capitalist largely 
interested in the Electric Company of 
America, is quoted by the Boston News 
Bureau as saying: “The company’s posi- 
tion by the sale of its Long Island plants 
has been strengthened considerably. The 
sum received for the plants was two or three 
hundred thousand dollars in excess of the 
cost, and this profit, which, added to the 
balance on hand to the credit of the profit 
and loss account, gives something like 
$1,000,000 applicable to dividends. This 
amount would enable the company to con- 
tinue the semi-annual dividend payments 
at 50 cents a share, or $404,000 a year, 
for several years to come, even if the earn- 
ings fell scant of the required figure. In 
addition to this, the money received for 
the Long Island properties, will be un- 
doubtedly invested in a way to increase 
the income.” 
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Princeton, Mo.—The Lineville Tele- 
phone Company, of Princeton, has filed a 
statement showing an increase of its capi- 
tal stock from $2,000 to $30,000. 


Des Moines, Iowa—The Iowa Elec- 
tric and Construction Company has filed 
an assignment for the benefit of its cred- 
itors, naming B. O. Hanger as assignee. 
The company gives its assets at $3,100, 
and its liabilities at $4,650. 


WaterLoo, Iowa—The Waterloo Elec- 
trie Light and Power Company has been 
chartered; capital stock, $1,000; direct- 
ors: Hezekiah K. Leas, James P. 
McCague, Michael Kiplinger, Alfred 
Kelly and Frank Broughton. 


Istip, N. Y.—The Sayville Electric 
Company, of Islip, Suffolk County,. has 
heen incorporated to manufacture and use 
electricity; capital, $15,000; directors: 
Daniel D. White, J. H. Green, Jr., Francis 
Gerber, Joseph A. Nauert, Sewell Thorn- 
hill, of Sayville. 


SULLIVAN, Inp.—The Sullivan Heat, 
Light and Power Company has been in- 
corporated ; capital stock, $25,000; Wil- 
liam H. Crowder, Lafayette A. Stewart, 
Claude H. Crowder, Paul L. Reid, Edgar 
S. Crowder, Jess W. Mahley and Henry 
Rost, incorporators. 


Cananpaicua, N. Y.—The Ontario 
Light and Traction Company, of Canan- 
laigua, has been incorporated to operate 
in electric plant and street railway ; capi- 
‘al, $100,000; directors: J. Howard Bur- 
gess, Elmira; J. H. Pondee, and H. B. 
Ferguson, Canandaigua. 


Newark, N. J.—The Central Electric 
Company, of Newark, has been chartered 
‘o furnish electric light, heat and power. 
apital, $100,000; incorporators: P. H. 
Jackson, D. Farrand, V. H. McCarter, A. 
Riker, L. D. H. Gilmour, all of Newark; 
I. D. H. Gilmour, attorney, Newark. 


San Franotsco, Cat.—The Bay Coun- 
‘ies Power Company has been incorpor- 
ated by Eugene J. de Sabla, Jr., C. A. 
“row, R. M. Hotaling, John Martin, Wil- 
iam M. Pierson, Oscar Sutro, and A. W. 
Linforth with a capital stock of $5,000,- 
00, of which $70,000 was subscribed. 


Carteret, N. J.—The Garrett Electric 

uight and Power Company, of Carteret, 
‘as been chartered to operate an electric 
ight plant; capital, $20,000; incorporat- 
rs: J. A. Quinn, of Carteret; W. K. 
Whitaker, of Sewaren; W. J. Lansley, of 
Hlizabeth ; W. J. Lansley, attorney, Wood- 
»ridge. 
_ CuHarteston, W. Va.—The Petroleum 
"elephone Company has been incorporated 
‘o do a general telephone and telegraph 
business ; capital, $1,000,000; incorporat- 
ors: J. H. High, C. G. High, G. O. Chil- 
ton, J. F. Noyes, F. L. McGee, all of 
Charleston; J. W. Malcolm, attorney, 
Charleston. 


PorTLAND, Mr.—The Sagadabock Light 
and Power Company, of Portland, has 
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been formed to supply gas, electricity, etc. ; 
capital, $200,000; incorporators: G. F. 
West, A. S. Bosworth, H. W. Ricker, all 
of Portland; S. OC. Manley, J. H. Manley, 
of Augusta; Symonds, Snow & Cook, 
attorneys, Portland. 


GREENWoop, N. Y.—The Greenwood 
& Canisteo Telephone Company, of Steu- 
ben County, has been chartered to connect 
by wire Greenwood and Canisteo and sur- 
rounding territory within a radius of 150 
miles; capital, $3,000; directors: A. P. 
Woodward, N. E. Coston, J. M. Atkins, J. 
S. Tobias, Greenwood; Frank Failing, 
Rexville. 


Jersey Crry, N. J.—The United 
States Battery Company, of Jersey City, 
has been incorporated to supply electric 
motor power. Capital, $500,000; incor- 
porators: ‘A. W. Stringham, F. Miller, 
both .of Brooklyn; P. A. Holm, of 
Hoboken; A. C. Fern, 0. T. Bugg, both 
of New York; L. H. Andrews, attorney, 
New York. 


Provipence, R. I.—The Clark Auto- 
matic Telephone Switchboard Company 
has been chartered for manufacturing and 
selling automatic switchboards; capital, 
$1,000,000 ; incorporators: E. M. Prindle, 
J. W. Phillips, F. W. Reed, S. W. Tabor, 
F. A. Seib, all of Providence, R. I.; Til- 
linghast & Tillinghast, attorneys, Provi- 
dence, R. I. 


PortLanpD, Mre—The Van _ Electric 
Manufacturing Company, of Portland, 
has been chartered to manufacture elec- 
trical machinery, etc. ; capital, $600,000 ; 
incorporators: S. F. Van Choate, of Bos- 
ton; W. E. Sanford, of Attleboro; C. 
Poole, of Rockland ; J. E. Lewis, of Ever- 
ett; F. A. Turner, of Foxboro, Mass. ; 
F. Hale, attorney, Portland. 


Youngstown, Onio—The Peoples’ 
Telephone Company, of Birmingham, 
Ala., capital $200,000, has been organ- 
ized largely by local capitalists, who will 
erect an independent exchange at Birm- 
ingham and construct lines throughout 
the state. H. H. Stambaugh, of Youngs- 
town, is president, and S. B. Claypool, of 
Birmingham, secretary and general man- 
ager. 


NorFoLK, Va.—Judge Hanckel has 
granted a charter to the Gas and Electric 
Company, of Norfolk. The officers are: 
A. H. Rutherford, of Baltimore, presi- 
dent; F. R. Pemberton, of New York, 
vice-president; C. H. Nolting, of Rich- 
mond, secretary; C. B. Holladay, of Rich- 
mond, treasurer. These, with J. A. 
Cooke, of Richmond, compose the board 
of directors. 


OKLAHOMA City, OKxia.—Articles of 
incorporation for the Oklahoma City 
Land and Electric Railway Company 
have been filed with the territorial secre- 
tary. The company has a capital stock of 
$200,000 and will construct an electric 
street railway in Oklahoma City. The 
directors are: G. C. Kelley, Birmingham, 
Ala.; J. M. Lindsay, Gainseville, Texas ; 
J. W.. Phillips, Ardmore; S. E. Laird, 
G. B. Stone and J. H. Everest, all of Okla- 
homa City. 
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The Hon. Thomas Lowrey and His 
Street Railway Pass... -, 
[From the New York Sun.] 

The Hon. Thomas Lowrey, the man 
who owns all the street railroads in Min- 
neapolis and St. Paul and a large part of 
every other property in the Twin Cities, 
including the Falls of Minnehaha, which 
he keeps going with irrigating ditches 
when they run dry and threaten to spoil 
his Sunday trade, is a delegate at large 
from Minnesota. Mr. Lowrey is so rich 
that if he started now he would not be 
able to count all his money before the 
crack of doom. Among the delegates 
from Minnesota is a member of the legis- 
lature of that state, and the Hon. Thomas 
and the member of the Legislature, met 
in the corridor of the Walton during the 
recent Republican convention, at Phila- 
delphia. When the member spied him he 
said to the man with whom he had been 
talking: 

“Well, here is Tom Lowrey! By thun- 
der, there is no man on earth ever did 
more for Tom Lowrey than I have done. 
Why, he never asked me for a thing that 
I did not give it to him. He never want- 
ed anything when I knew it, but what I 
went out of my way to get it. I have 
gone out of my way many a time to do 
things for him, and, do you know, I never 
got a thing from him; no sir, I never 
even got a pass on the Minneapolis Street 
Railroad. . Not even a pass.” 

“Say, old man,” said the Hon. Thomas, 
“T will tell you what I will do. If you 
will set up the champagne I will give 
you a pass on the Minneapolis Street Rail- 
road.” 

“By Jove, it is a go,” said the member 
of the Legislature, and he took the party 
into the café and set up two bottles of 
champagne. When the wine had been 
downed the Hon. Thomas drew a nickel 
from his pocket and handing it across the 
table, said: 

“Here old man; its good on any line in 
Minneapolis and will take you anywhere 
you want to go.” 


——ra> 


Trolley Freight Cars in Brooklyn, N.Y. 


The recent decision of the Court of Ap- 
peals permitting freight cars to be oper- 
ated on surface railroads, will result, it is 
expected, in the inauguration of such a 
system in Brooklyn, N. Y. Over a year 
ago a company was organized to carry 
out such a project, but delayed the matur- 
ing of its plans pending the final action of 
the courts on the legal questions involved. 
The removal of the ashes for the city on 
the trolley freight cars at night is one of 
the plans contemplated, 
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INDUSTRIAL NOTES 











S. B. Condit, Jr., & Company, Boston, 
Mass., are distributing a pamphlet de- 
scriptive of the Cameron cable placing 
machine and the Cameron cable hangers. 


Frank H. Stewart & Company, 35 
North Seventh street, Philadelphia, Pa., 
have sent out a new price-list relative to 
changes in prices of porcelain tubes and 
insulators. 


The Electric Appliance Company, Chi- 
cago, announces that it has perfected 
arrangements so that users of circular 
loom may expect quick shipments regard- 
less of the size of their orders. 


Patterson, Gottfried & Hunter, Lim- 
ited, 146 Centre street, New York city, 
are sending out a unique and remarkable 
advertising novelty, referring to their ma- 
chinery, tools and hardware supplies. 


Albert & J. M. Anderson Manufactur- 
ing Company, Boston, Mass., makers of 
are lamps, switches and electrical appara- 
tus, now has its New York salesroom in 
charge of Mr. Ernest Woltmann, at 135 
Broadway. 


The Electric Appliance Company, Chi- 
cago, is out with the statement that it 
wishes to present its compliments and 
mid-Summer greetings to the trade, and 
to remind those who have failed to get a 
copy of its Dayton fan motor catalogue, 
that there are still a few left. 


The Crown Woven Wire Brush Com- 
pany, of Salem, Mass., reports a large 
amount of orders from many isolated 
plants throughout the country. These 
brushes have been on the market for a 
long time and are universally acknowl- 
edged as a high-grade brush for dynamo 
and motor work. 


The National Carbon Company, Cleve- 
land, Ohio, at the recent telephone con- 
vention, held in Cleveland, made a most 
interesting exhibit of carbon specialties as 
used in the various branches of telephone 
work, and the company also had a large 
display of the Columbia batteries so uni- 
versally used in telephone work. 


The attention of readers of the ELEc- 
TRICAL Review is called to an advertise- 
ment in another place in this issue, which 
describes a valuable water-power in the 
state of Pennsylvania. It is stated that 
20,000 horse-power can be developed for 
electrical purposes, and that the water- 
power is located near two large cities. 


The termination is announced to occur 
on June 30, 1900, of Mr. Charles I. Hills’s 
connection with the Perkins Electric 
Switch Manufacturing Company, of Hart- 
ford, Conn. After that date, Mr. J. E. 
Way, 39 Cortlandt street, New York, will 
handle the line of specialties made by 
this company, in connection with the R. 
Thomas & Sons products. 


The North Electric Company, of Cleve- 
land, Ohio, has just had several most ar- 
tistic brochures published relative to tele- 
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phone apparatus. One is called “Long 
Distance, Please!” and is descriptive of 
this company’s toll-line boards and appar- 
atus. The second booklet is “The Super- 
visory Telephone System” and is descrip- 
tive of the North company’s central en- 
ergy apparatus. 


The General Power Company, 100 Wil- 
liam street, New York city, which manu- 
factures the Secor kerosene engine, has 
brought out a handsome catalogue illus- 
trating the engine and showing its adapt- 
ability for direct-coupling with electric 
generators. The company’s works at the 
foot of Forty-third street, Brooklyn, N. 
Y., are operated by one of its own motors 
which is open to the examination of inter- 
ested persons. 


2 


The Interstate Electric Company, Via- 
duct Block, Cleveland, Ohio, manufac- 
turer of the Cosmos are lamp, was vis- 
ited by a serious fire some days ago which 
caused almost entire destruction of its 
property. The company was, fortunate- 
ly, well covered by insurance. Valuable 
patterns and construction material, how- 
ever, were saved. The company has re- 
covered and is organizing with new en- 
ergy and continuing as usual. 


Robert L. McOuat, 125 South Meriden 
street, Indianapolis, Ind., dealer in elec- 
trical supplies, was represented by several 
energetic gentlemen at the recent indepen- 
dent telephone convention, at Cleveland. 
One of the staff became a conspicuous fig- 
ure, as his startling head-dress of a large 
sombrero was decorated with a brightly- 
colored wide sash which, each day, was 
changer for one of a different hue, and 


about his tall person were several other - 


startling touches of color. Because of the 
unusually humorous and bright character 
of the individual, he became one of the 
features of the convention. 


The Railway and Engineering Review, 
Chicago, which is well-known as a techni- 
cal journal of high class, produced a beau- 
tiful “portrait souvenir edition” on the 
occasion of the Master Car Builders’ and 
American Railway Master Mechanics’ As- 
sociations’ meetings, which have just taken 
place at Saratoga Springs. This edition, 
in addition to the large amount of regu- 
lar matter that it contains, has eleven full- 
page plates of portraits. Twenty-one of 
these are of the presidents of the associa- 
tions, and there are in addition 384 por- 
traits of the members; the whole making 
a comprehensive, interesting and valuable 
feature which will no doubt receive the 
commendation that is its due. 


The contract for all of the electric heat- 
ers to be used on the cars of the Boston 
Elevated Railway Company has just been 
awarded to the Gold Car Heating Com- 
pany, of New York city. This is one of 
the largest orders for electric heaters that 
has ever been placed and includes in ad- 
dition to the elevated equipment an order 
for 150 sets of street car heaters. The 
elevated cars are to be fitted with the Gold 
standard electric heaters and the street 
cars will be equipped with the Gold panel 
electric heaters. Before awarding this 
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contract the Boston Elevated Railway ofti- 
cials made extensive-tests of several types 
of electric heaters, so that their decision 
in favor of the Gold heater means a great 
deal to the Gold Car Heating Company. 


The Westinghouse Companies’ Pul- 
lishing Department has reprinted, in 
pamphlet form, the paper on the mechani- 
cal equipment of the New South Station, 
at Boston, Mass., presented at the New 
York meeting of the American Society o! 
Mechanical Engineers by Mr. Walter (. 
Kerr, of the well-known engineering firn: 
of Westinghouse, Church, Kerr & Com- 
pany, who designed, constructed and com 
pletely equipped this great terminal. Th: 
subject matter is treated under the foi. 
lowing headings: 1. Power House. 2 
Interlocking Switch and Signal System 
3. The Electric Plant. 4. Heating anc 
Ventilating. 5. Disposal of Drainag 
from Waterproofed Structure. 6. Roo/ 
Drainage. 7%. Ice Making, Refrigerating 
and Water Cooling Plants. 8. Car Heat- 
ing in Train Shed and Yards. 9. Air 
Brake Charging. 10. Steam and Hoi 
Water Supply to Head House. 11. Fire 
Protection. 12. Elevators, Baggage and 
Express Lifts. The publication has jusi 
come off the press, and, on account of the 
clearness and accuracy with which it pre- 
sents a subject of unusual interest to offi- 
cials of railways, directors of banks, trust 
companies and industrial corporations and 
to engineers in general, is worthy of 
comment and will attract attention. 


The Morris Electric Company, of 15 
Cortlandt street, New York city, has re- 
cently closed several important contracts 
for electrical equipments and supplies for 
foreign trolley roads now in course of con- 
struction. After encountering severe 
competition on the part of English and 
German manufacturers, the company has 
been awarded the contract for the supply 
of all the trolley, feed and span wire for 
the equipment of the lines of the Havana 
Electric Railway Company, which con- 
cern has been granted a concession to con- 
vert the principal existing horse and 
steam tramways in Havana into electrical- 
ly equipped roads. A new line, five miles 
in length, will be built from Vedado to 
Mariano, places in the vicinity of the 
Cuban capital. The Havana company, in 
which English capital is said to be great- 
ly interested, proposes to operate in all 54 
miles of trolley road. The filling of the 
feed wire contracts needed to cover this 
distance will mean an expenditure of 
$200,000. It will be the largest export 
contract for electrical wire ever placed 
in this country. The Morris Company 
has also received an order for 2,200 iron 
trolley poles. These will cost $85,000. 
An order has also been given the same 
firm for all the ornamental brackets, fit- 
tings and appliances for overhead work. 
The details of the other wire contracts 
are as follows: 45,000 feet of iron strand- 
ed wire and 100,000 feet of plain wire. 
The Havana Company has also ordered 
60 car loads of terra cotta conduit. 
These orders were placed by G. F. Green- 
wood, the general manager of the Havana 
Electric Railway Company, who is now in 
this country. 
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Specially reported for this ane by E. S. 
eet solicitor of paten and Trust 
Building, Washington, D. C. Copies of avy 
patent may be secured for 10 cents each.] 


ISSUED JUNE 19, 1900. 
651,817 Telephone toll apparatus ; 
‘. T. Belanger, Detroit, Mich. 


651,837 Electrolytic system of re- 
rigeration ; C. J. Coleman, Chicago, 











651,849 Electrolytic apparatus ; M. 
‘ass, Aue, Germany. 

651,853 Machine for making elec- 
rodes for storage batteries; \W. W. 
ianscom, San Francisco, Cal. 

$51,908 Magnetic chuck; O. S. 
alker, Worcester, Mass. 

651,909 Electric motor; H. 0. 
‘hite, Boston, Mass. — A bed and 
eans for securing the machine 

-reto, an electric motor axially ad- 
istable on the bed, combined with 
vices to clutch and align the ma- 

ine and motor. 

651,936 Indicating key for selective 
‘gnals; Chas. E. Scribner, Chicago, 
t 

651,945 Electric motor; CC. L. 
indy, Philadelphia, Pa. 

651,978 Electric belt; W. C. Sed- 
ick, Des Moines, Iowa, 

651,985 Electric-arc lamp; A. D. 
Yalton, Lorain, Ohio. 

652,008 Electric railway; W. Kings- 
nd, London, England. 

652,013 Annunciator ; C. E. Beach, 
nghamton, N. Y.—An indicator, 
shaft upon which said indicator is 
yunted, a supporting-frame in which 
iid shaft is pivoted, a projection 
oving with the shaft and suitably 
igaging with said frame, a crank or 
pin moving with the shaft, a magnet 
situated adjacent to the crank or pio, 
an armature mounted in suit.ble rela- 
tion to the magnet, an arm carried by 
he armature and engaging with the 
crank or pin, and a spring arranged to 
resist the rotation of the crank or pin 
at certain times. 

652,027 Transformer ; 8. E. Johan- 
nesen, St. Louis, Mo.—Uonsists of a 
plurality of coils arranged vertically 
und side by side, of means for support- 
ing said coils from the top, and means 

(Continued on page 28.) 





PA 

Twenty years continuous practice with the 
Western Union Telegraph Company, American 
Bell Telephone Company, General Electric 
Company, Electrical Accumulator Company, 
Postal Telegraph-Cable Company, and other 
electrical companies. 

Correspondence and interviews solicited. 

W. B. VAN SIZE, 253 Broadway, N.Y. 
Solicitor and Expert. 


PATENTS. 


Caveats, Trade Marks, 
Copyrights and Designs. 








Send Your Business Direct to Washington. 
Saves Time, Costs Less, Better 
Service. 





My office close to U. S. Patent Office. 


PERSONAL ATTENTION GIVEN— 
20 YEARS’ EXPERIENCE. 
Book * How to Obtain Patents,” etc., sent free. 


E. Cc. SICCERS, 


918 F St., N. W., WASHINGTON, D. C. 
TRADE-MARKS 
PATENTS COPYRIGHTS 


EDWARD S. DUVALL 


(Formerly with Benj. Butterworth, 
late Commissioner of Patents.) 


Patent Iuawyer, 


American and Foreign Patents 
Secured Promptly. Moderate Fees. 











Infringement Suits. Interference Cases. 
Opinions on Scope or Validity of Patents. 
Expert Examinations of Patent Office Records. 
Abstracts of File Wrappers of Applications 
before Patent. 


Offices : 
LOAN AND TRUST BUILDING, 
Opp. Patent Office, 


WASHINCTON, D.C. 
CLOCK CONTACTS 


and circuit closers fitted to our 
famous 60-day clock are perfection 
for alarms, synchronizers, time 
switches, program devices and 
electric clocks. 

Send for catalogue No. 170. 


THe PRENTISS CLOCK 


IMPROVEMENT CO. 
Dept. 17, 49 DEY STREET, N Y 








Ae Re ET 


H Orders promptly filled from 
t large stock on hand 
§ Correspondence solicited 


CASE BROTHERS 
MANUFACTURERS OF 
INSULATING 482 FULLER BOARDS 
All Grades and Thicknesses 
Special Boards to Order 
i Rope Papers for Electrical Purposes 


Highland Park, Conn. 








KO OD Oe RO TO OD 


LESOSLS 


Write for Booklet. 


Telephone, 
156 Madison Square. 











BOSTON { F. A. HOUDLETTE & SON, 
AGENTS: 


PARSELL & WEED, 
MODEL MAKERS inctine Toot Work. 
The Franklin Model Shop, 
129 West 31st St., New York City. 


CREOSOTED WOOD CONDUITS 


FOR UNDERGROUND WIRES. 
THE MICHIGAN PIPE CO,, 


138 [ilk Street. 208 N. Madison st., BAY CITY. MICH. 










WILL LAST FOREVER. 
EASILY ACCESSIBLE. 


























J. G. White & Company, 


INCORPORATED. 
ENCINEERS, CONTRACTORS, 
29 Broadway, New York, N.Y. 
EQUITABLE BLDC., BALTIMORE. 








SHEAFF & JAASTAD, 


MECHANICAL and 
ELECTRICAL ENGINEERS. 


Plans and specifications for and superin- 
tendence of Electric Power and Lighting 
Plants a specialty: 


85 WATER STREET, BOSTON, MASS. 


BATTERY JARS 


—Machine made; insuring uniformity and 
equal distribution of the glass. 
We are the only manufacturers of machine- 
made Battery Jars. 
ASK YOUR JOBBER FOR OUR GOODS. 


THE GILCHRIST JAR CO., 
524 Drexel Building, Philadelphia, Pa., U. S. A. 

















W.R. OSTRANDER & CO. 


22 DEY STREET, 
Manatacturers of 
SPEAKING TUBES, WHISTLES, 
ANNUNCIATORS, 
Electric and Mechanical Bells. 
Factory : 
DE KALB AVE., 
BROOKLYN. 
Send for 
Illustrated 
Catalogue. 








BURNLEY 


SOLDERING PASTE. 


200,000 -lb. boxes sold in 1898. 
Universally acknowledged the 
best. All others are imitations 
and infringe our Claims. Put up 
in 4%, %,1,5and 10-lb. packages. 


Burnley Dry Battery Best of All. 
BUBNLEY BATTERY & MFG. CO., 
Painesville, Ohio. 














BARTHOLDI 
AUTOMATIC ELECTRIC 
GAS LIGHTING BURNER. 


Smallest, Neatest, 
Cheapest, Best. 
Send for mew prices, en- 
closing business card. 
A. L. BOCART CO. 
123 aoe Street, 
New York. 


Manufacturers of... 
Gas Lighting Specialties 
of all kinds. 




















Fixtures | ! 


Gas, Electric 
and Combina- 
tion Fixtures, 


Electric 
Specialties, 


Such as Clus- 
ters, Shade- 
Holders, 
Canopies, etc. 


SHAPIRO 


AND 
ARONSON, 
67 Centre St., 
NEW YORE, N. Y. 


Factory, 
213-215 Centre St. 








Death and Taxes 


Nothing so near it in the line of 


LIGHTNING ARRESTERS 


as those we make—the 


GARTON... 


The small air-gap—which means low resistance 
to the discharge, and the positive opening of the 
circuit in two places—which means no ground- 
ing—these are two of the desirable features. 


Garton-Daniels Co., 


Station Arrester, 
2000 V. A. C. 


KEOKUK, IOWA, U.S. A. 





DO NOT GATHER MOISTURE. 
DO NOT SORATCH CABLES. 





A National Rider never changes his 
mount.—National Cycle Mfg. 
Co.. Bay City, Mieh. 





PATENTS. 
(Concluded from page 27.) 
for separately supporting said coils 
from the bottom. 
652,084 Hotel nee system ; 
C. B. Clark, Sing Sing, N. Y. 

652,116 Rheostat; T. F. Jordan, 
New York. N. Y.—Consists of a 
plurality of resistance-coils, arranged 
in pairs, means for supporting the 
same, connecting- plates connecting the 
coils of each pair, contact-plates con- 
necting the successive pairs, a switch- 
block, a conducting-bar aud means for 
guiding said switch-block along the 
contact-plates and conducting-bar. 

652,124 Controll n — motors 
and apparatus hoes Leitner, 
London, England—A Ath, (Bove in 
two parts, a smaller battery also made 
in two parts and having its poles in 
opposition to the main batte ry, when 
connected thereto, a pair of motors, 
and a controlling-commutator ad: upted 
to effect various connections of the 
batteries and motors. 

652,151 Automatic electric switch ; 
P 8. Tirrill, Groveton, N. H 

652,187 System of electrical dis- 
tribution; S. Krohn, Berlin, Germany 
—An electric circuit having an earth- 
return, means for preventing stray 
earth- currents, comprising a counter 
electro-motive force device between the 
low-potential end of the earth branch 
and the generator. 

652,194 Electrical incandescent 
lamp; M. von Recklinghausen, London, 
England —An insulator which becomes 
a conductor when hot, and a heater 
suspended - beneath the insulator from 
pivots which are approximately in line 
with it. 

652,214 Apparatus for measuring 
consumption of electric currents; CU. R. 
Loubery, Paris, France. 

652,217 Electric belt; M. A. Me- 
Laughlin, Los Angeles, Cal. 

652,223 Electrical warp stop-motion 
for looms ; H. I. Harriman, New York, 


652,229 Heception and translation 
or retransmission of telegraphic sig- 
nals; A. Muirhead, London, England. 

652, 230 Artof reducing attenuation 
of electrical waves and apparatus 
therefor; M. I. Pupin, Yonkers, N. Y. 

652,231 Art of reducing attenua- 
tion of electrical waves; M. P. Pupin, 
Yonkers, N. Y. 


OXIDE STORAGE BATTERIES 








Suitable for all purposes where Storage Batteries 
are applicable. 


NO BUCKLING OF PLATES. NO SPILLING OF ACID 
NO SULPHATING OR CORRODING 


THE OXIDE BATTERY CO. 
Office : No. 1627. N. 10th St., Philadelphia, Pa. 


Electric Condensers, 


WM, MARSHALL, Manufacturer. 


STANDARDS A SPECIALTY. 


709 Lexington Avenue. - New York. 


ELECTRICAL ENGINEERING 
TAUGHT BY MAIL. 


ds are land gain 
wart better positions and on study- 
ing at home by our mail system. e 
teach Electrical Engineering, Mechan- 
ical Engineering, Mechanical Draw- 
ing, Machine Design, Electro-Thera- 
tics. Short Popular Electrical 
Course, etc., by mail. Study in spare 
time only. Institute endorsed by 
Thomas A. Edison and others. Cata- 
logue free. 


ELECTRICAL ENGINEER INSTITUTE, 
Dept. M, 240-242 West 23d St., New York. 














Rose Polytechnic Institute. 


A College of Engineering. Mechanical, 
Electrical, Civil Engiueering ; Chemical 
Courses ; ‘architecture. Extensive Sho) 
Modernly equipped laboratories in all 
partmen's Experses low. 18th year. For 
catalogue, address 


(. L. MEES, President, - - Terre Haute, Ind, 





ELECTRICAL REVIEW 








|STEEL PIPING | 


Who makes annealed steel piping, welded or 
seamless, in large quantities, in pieces 3 metres 
long by 13 to 28 millimetres inside diameter 


quotations with A sae deliverable at Ant- 
werp, Belgium, to 


F. Y. T. 732, 


Care of ALBERT FRANK & 2O.. 
71 Broadway, w York. 


SHEET BRASS 


WANTED-—To buy from a large maker, 
soft (pickled) sheet brass in sheets 3020 
millimetres by 650 millimetres and 0.15 
millimetre thick. Address quotations with 
samples, deliverable at Antwerp, Belgium, 


to. 
Hu. T. 90, 
Care «f ALBERT FRANK * Co.. 
71 Broadway, New York. 


FOR SALE 


Part interest in valuable Water-Power, 
where 20,000 Horse-Power can be de- 
veloped for Electrical Purposes, loca- 
ted near two large cities in the State 
of Pennsylvania. Address, 


P. O. BOX 1036, 
NEW YORK CITY. 


Auto-Starter 


For direct connection to Elevators, 
Holsts, Dumb Waiters, or any ser- 
vice requiring a rapid start, stop 
and reversal of the motive power. 


AUTOMATIC SWITCH CO. 


BALTIMORE, MD., U.S.A. 

















Prism.... 
Globes x° 
Shades.. 


GUARANTEED 10 GIVE 

66 MAXIMUM LIGHT, 
COMPLETE DIFFUSION, MINIMUM 
GLARE,” for directing and dif. 
fusing ALL KINDS OF LIGHT...... 


MANUFACTURED BY THE 


HOLOPHANE GLASS CO., 
1 BROADWAY, NEW YORK, N.Y. 
Send for Catalogue and Pamphlets. 














A WONDERFUL BICYCLE SALE. 


Arrangements have been’ made 
whereby one of the largest Bicycle 
Factories in the United States is going 
to market their entire output direct to 
the rider at prices that will astonish 
you—the lowest prices ever known for 
standard high-grade, guaranteed wheels 
and tires. For special-prices and most 
liberal terms mail a postal to the Akron 
Sewing Machine and Bicycle Company, 
Mfrs, Sewing Machines and Bicycles, 
Akron, Ohio. 


“Why and How” 


Do you wish to understand the epee 

—_______—s methods and history of 

the or -day industrial, 

SCIEN CE. Seckelont and scientific 

| processes and operations 

~ that you have seen and 

We explain the ——— wondered at? 
things every- 
one wants to 

know. Our ar- 

ticles are both 





AND) _AND | How done, and 


pe done, in 
rtain ways? 

interesting and accu- 

rate—a combination 


notfoundinanyother | L N DUST RY 


popular-science publ cation in print. "Send 26 


Cents in Stamps for a 'three-Months’ Trial 
Subscription. You will like us. 


SCIENCE AND INDUSTRY, 
SCRANTON, PA, 





$1.00 PER YEAR. 


An Illustrated Monthly Magazine. 








WHy, 








YOU NEED iT 


a CERTAINLY. WHAT? 


KARTAVERT HARD FIBRE. 


Made ell sizes, in sheets, rods and tubing, by 


KARTAVERT MFG. CO., WILMINGTON, DEL. 





Why try to stick 
things with some- 
thing that doesn’t 
stick? Buy MAJOR’S 
CEMENT; you know 
it sticks. Nothing 
breaks away from it. 
Stick to MAJOR’S 
CEMENT. Buy once, 
you will buy for- 
ever. There is 
nothing as good ; 


yy Yy don’t believe the 
YY g "Vf suostinwter. 
Major $ Rubber atid Major’s Leather. 
Two separate cements—the best. Insist on 
having them. 


ESTABLI LISHED 187 
15 and 25 cents per bottle ‘es ei druggists. 


MAJOR CEMENT CO., New York City. 
PURDUE UNIVERSITY 


La Fayette, Ind. 
Courses in ELECTIRNCAL ENGINEERING, 
MECHANICAL ENGINEERING. 
Extensive Laboratories. 
Fine Equipments. 
Catalogue sent on application. 


THE BRADY MAST-ARMS. 


T. H. BRADY, New Britain, Conn., 


Manufacturer of Mast-Arms, Pole and 
Swinging Hoods, House Brackets and 
other Specialties for Construction 
Work.— Catalogues and Prices fur- 
nished on application. 


Central Manufacturing Go. 


Chattanooga, 
Tenn 











Yellow Pine, 
Cross Arms, 
Locust Pins, 
Oak Pins, Electrical Mouldings, 
Large stocks on ha poled petsaneeetel: 
F. O. B. cars, your city, in any quantity. 
we WRITE Vs. 





McINTIRE’S PATENT 


Connectors and Terminals, 


Special Connectors for HARD-DRAWN COPPER 
WIRE, all sizes. FUSED WIRE, FUSED 
LINKS and STRIPS. 

THE C.McINTIRE CO. 


13 & 16 FRANKLIN STREET. NEWARK, N. J. 


ECO 


Door Openers, Door Switches, 
Electro-Mechanical Gongs. 
The Vigilant Bell. 

Midget Pushes. 

Burglar Alarms, Annunciators. 
Door and Window Springs. 
The ‘*RECTI’’ Automobile Bell. 


EDWARDS & CO., 


New York. : : : : 2 























The New System 
OF EDUCATION 
Steam 


ure; = 
verte ig: Reais: 7 
o00k-keep:c x 
oglish Branches 
TAUGHT BY MAit 
pape qualified 
Ww have hained ane di to bette peat: 
e nds fovs 
and salaries. Sund for free circulars mati... 
the subject ‘in which you are interested. 
THE ee oo CORRESPONDERCE SCHOOL”. 
Box 1008, Scranton, Pa. 
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Gila S°2 

KEPT INSTOCK, .003 TO .049 IN THICKNESS. 


o> O° RING ma) 5° @) 
, SPRIA NGS. @) 
L.COnn Us 
ae OR ROUND WIRE,STEELOR BRASS. 
ENAMELED OR P' 


ad ever’ 6 
ao en 
COLD ROLLED STEEL 
PRINGS LATED. 
SEND SAMPLES AND WRITE cone QuoTaTioNs 





Electric Heaters 


ALL: SIZES 


ALSO OTHER DEVICES 





SEND FOR CATALOGUE 


American Electrical 
Heater Co. 
DETROIT, MICH. 














DESIGNERS. 
ENGRAVER 


By ALL METHODS 


Electrical Machinery 
and Apparatus 


A SPECIALTY 4 
GET OUR PRICES AND 
SPECIMENS BEFORE BUYING. } 


THE BROWN-BIERCE 


COMPANY. 


DAYTON. OHIO. 

















NEW YEAR DOUBLE NUIIBER. 





ELECTRICAL REVIEW 


Vou. XXXVI.—No. 1. 


Copy right, | 1900, by ELectricaL Review Pus. Co. 


NEW YORK, WEDNESDAY, SANUARY 3, 1900. 




















The "Pidain 
Glass Co. 


MANUFACTURERS OF 
Gas =4:Electric Globes, 
Shades, Etc. 


Have you a copy of our No. 8 Cata- 
logue? If not, send for it. 


DAAAAAA AAA AMAA DARED 


Pittsburgh. New York. Chicago. 
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~ SROP FORGED 
Co:.mutator Bars. 








“T2UE TO GAUCE.” 


PATENTED NOVEMBER 6™ 1888. 


THE SILLINGS & SPENCER COMPANY, 
HARTFORD, CONN. 


American Vitrified Conduit Co. 
VITRIFIED GLAZED CONDUITS. 
UNDERGROUND CONDUIT SYSTEMS. 
General Office: 39-41 Cortlandt St., New York. 








X-RAY COILS! 
Telephone Coils. 
Medical Coils. 
Spark Coils. 

Magnet Winding of 

every description. 


| C.F. Splitdorf, 17-27 Vandewater St., New York. 
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ALL VOLTAGES. 





YY HM mull aN \ 


WILLARD L. CANDEE, } 
H. Dusant Cuzever, j Mers. 


titi 








Gero. T. MANSON, Gen. Supt. 
W. H. Hoperns, See’y. 


1889 1893 
PARIS EXPOSITION ..WORLD’S FAIR .. 
MEDAL MEDAL 
FOR RUBBER FOR RUBBER 
INSULATION. y INSULATION. 
TRADE MARK 
THE STANDARD FOR RUBBER INSULATION. 


Sole Manufacturers of OKONITE WIRES, OKONITE TAPE, MANSON TAPE, CANDEE 
WEATHERPROOF WIRES. Write for Prices. 


THE OKONITE CO., Ltd., 253 Broadway, New York. 


lif CONDUIT AND CABLE 


COMPANY, 
MAIN OFFICE : 


MANUFACTURERS AND PATENTEES OF 
TIMES BUILDING, NEW YORK. 


Montauk Multiphase Cable Co. 


WROUGHT-IRON CEMENT-LINED PIPES FOR 
ONLY FIRE seat CABLE IN THE WOR 


UNDERGROUND SUBWAYS. 
See description on inside page. 100 BROADWAY, NEW YORK CITY. 








73,000,000 feet of our Conduit and thousands of 
miles of our Cables in use in United States. 
Canada and the British Isles. 

§ ROOKERY, CHICAGO, ILL. 


Branche 
FanCNCS: | AMES BUILDING, BOSTON, MASS. 








TEN CeNTS A COPY. 
THREE DOLLARS A YEAR. 
FIVE _DOLLARS FOREIGN. © 


-PARANITE 


RUBBER COVERED WIRES. 
Made Under Underwriters New Specifications. 


A TEN YEARS’ RECORD IN FIRST PLACE. 
No higher in price. 


Electric Appliance Company, 


CHICACO. 


America’s Largest 
Electrica! Supply House. 


SPEER 
CARBON COMPANY 


St. Marys, Pa. 








Manufacturers of 


MOTOR and GENERATOR 
BRUSHES. 
Electric Light Carbons 


for open and enclosed 
Arc Lamps. 












Bare and 
Insulated 


jy AMERICAN ELECTRICAL 
: WORKS, Provivence, pr. 1. 


ELECTRIC WIRE. 





Blectric , 
Lighter.* 














Matchless | 


| Electric Light or Battery Current 
| A Practical Electrical Novelty. Sells at sight. 


| GENERAL ELECTRICAL EQUIPMENT SUPPLIES, 
| 32-34 FRANKFORT ST., NEW YORK. 


AGENTS WANTED 
MAKE MONEY QUICK. 


Endorsed by Fire Underwriters 


Special Prices to the Supply Trade. 
SEND FOR DESCRIPTIVE CIRCULAR. 


STANLEY & PATTERSON 














ALL OUR WIRES NEW CODE STANDARD. 


CHICAGO, 320 Dearborn Street. 
| Boston, 134 Congress Street. 
| 30s FRANCISCO, 71 Flood Building. 


Brabihna’ 


NEW YORK INSULATED WIRE COMPANY, 
Main Office: 13-15-17 Cortlandt Street, New York. 





Don’t waste it try- 
ing to find a rheostat 


TIME 18 MONEY 332352 


THE CUTLER-HAMMER MFG. 6O., 


Cor. i2th and St. Paul Aves., - - Milwaukee. 
136 |.iberty Street, New York. 


Yhe largest and oldest exclusive 
manufacturers of rheostats 
In the world. 


WARREN ELECTRIC AND SPECIALTY CO., 


WARREN, OHIO, U.S. A., 
MANUFACTURERS 


"PEERLESS ” 


INCANDESCENT LAMPS, FAN MOTORS, 
TRANSFORMERS. 





Underground, Aerial, Submarine and Inside 
ise. 
Telephone, Telegraph and Fire-Alarm Cables. 


ALL WIRES ARE TESTED AT FACTORY. 
INDIANA RUBBER AND 
INSULATED WIRE CO., 

JONESBORO, IND. 


PARANITE 


RUBBER-COVERED 
WIRES 4» CABLES. 














™ Morris meer One-Piece Rail-Bond. 





No cast terminals. 98% conductivity 
No electrolysis. ia the terminals of 
No » selnopretion each bond. 

Bonds for 
Easy to apply. size, shane or 
Long ap . section of rail. 





MORRIS ELECTRIC CO., 15 Cortlandt St., New York. 


ELMER P. MORRIS, Treasurer. 











THE BRISTOL CO. 


WATERBURY, CT. 


Recording Voltmeters, 
Recording Amperemeters, 
Recording Wattmeters, 
Recording Pressure Gauges, 
Recording Thermometers, 
PAY FOR THEMSELVES. 








vars 





SEND FOR CATALOGUE. 
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PRICE 20 CENTS. 





















ELECTRICAL REVIEW 








Incandescent 
Lamps 


YA were the first in which the cellulose filaments were 








used, and the acknowledged superiority of this lamp 
has caused it to be widely imitated. 

WE ARE THE SECOND LARGEST LAMP 
MANUFACTORY IN THE WORLD. 

If you are interested in any way in electric light- 


ee 


ing, send for a catalogue, illustrating and describing 


Buckeye Incandescent Lamps for every service. 





BUCKEYE ELECTRIC CO. ae 


CLEVELAND, OHIO, U.S. A. Incandescent Lamp. 














“JANDUS” 
Enclosed Arc Lamps 


burn 150 hours from a single half-inch carbon. On 
110 oF 220-volt circuits these lamps burn, singly, with 
high economy. They give perfect diffusion and uniform 
distribution of light. They do not flicker, and are 
absolutely noiseless. They have few working parts, and 
they are the quickest lamps to trim. They burn out- 


doors without a hood, and are small in dimensions. 









JANDUS 
‘* Jandus’’ Arc Lamp, ELECTRIC co. 


for inside service. CLEVELAND, OHIO, U.S.A. 
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"FEDERAL SALT’ 


(PATENTED...) 


ADAPTED TO ALL OPER: CIRCUIT BATTERIES. 


FEDERAL SALT, used in Carbon Cylinder Batteries, gives 337 MORE CURRENT 
nd 33% LONCER sal than Sal ammonia 


=) “FEDERALITE” 


Packed in Boxes Only. (PATENTED.) 


ABSOLUTELY NO GRYSTALLZINGSALTS. | @OLDIN BULK. 


ALI. DEALERS. 











| Gives more current, lasts longer and 








: a er \is cheaper than Sal ammoniac. 
"FEDERAL BATTERY COMPANY,| “FEDERALITE” can be used in all 
: {1 Pine Street, NEW YORK. batteries. 





‘Electric Power Transmission Dynamos, Motors 
‘Blectric Light Plants Electric Supplies: 


‘ 
: NEW ENGLAND ENGINEERING CO., 
WATERBURY, CT. 














ELECTRIC HEATING DEVICES oF EVERY DESCRIPTION 


7 Highest Efficiency. All Devices will 


Handsomely Finished. 








i work on either =f 
ccmemmaei)—_Hoatest Design sell , Ditect or Alter- rs 


Eda Periect Workmanship, <<a 





™ nating Current. } 





"We make all kinds of Devices. Sond for Illustrated 260 Randolph Suse: 
UNITED ELECTRIC HEATING CO., = = DETROIT, MICH. 
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Elwell-Parker Electric Company 
...Of America... 


Manufacturers—Engineers—Designers 


CLEVELAND, Onto, U. S. A. 





We build GENERATORS and MOTORS of all sizes and for all 
purposes. 


Our prices are high enough to command respect, and low 
enough to command attention. 





AUTOMOBILE MOTOR, [-6 FULL SIZE, 1} HORSE-POWER. 


To Street Railway Companies: 


We have in stock a new 500 H.-P. BELTED 
GENERATOR for quick delivery at low price. 

















STANDARD E.-P. LOW-SPEED MOTOR 10 H.-P. 150 R. P. M. 
For direct connection to Line Shafts, Etc. 
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PIONEER MAKERS 


‘“ BRADY” MAST-ARMS 
POLE AND SWINGING HOODS 
ARC AND CUT-OUT BOXES 
FUSE BOXES 
KNIFE SWITCHES 
BRACKETS 


HANGER BOARDS 
ETC., ETC., ETC. 


CATALOGUES AND PRICES ON APPLICATION FROM THE MANUFACTURER, 
L.A. BRADY, comets. 
@ & | CONN., U. S. A. 
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THE 
ONLY 


STORAGE BATTERY 


THAT CAN BE KEPT IN STOCK, 
FULLY CHARGED AND ASSEMBLED, 
WITHOUT DETERIORATING. 


VotrTaGE, Open Cir. 2.5, Closed Cir. 2.35. 
Capacity, Amp. Hrs. 5. 


Deqganes Rate in Amperes. Normal \, Safe 
Max. |. 


RECHARGE Rare, 144 Amp for 3% Hrs. 
WEIGHT oF ELEMENTS, 1714 Ozs. 
WEIGHT OF CELL CoMPLETE, 2 Lbs 1 Oz 
Heicut oF Batrery CELL, 5 Ins. 


Heieut oF Batrery CELL, including Binding 
Posts, 6 Ins. 


DIAMETER ACROSS THE Top, 3 Ins 


A HIGHLY EFFICIENT STORAGE 
BATTERY FOR OPEN 
OR CLOSED CIRCUIT FOR 


Telephones, 

Fire Alarm Signals, 
Large Annunciators, 
Small Motors, Small Lamps, 
Dental, Medical 


and Laboratory Work, and 
for Sparking Gas 


and Gasoline Engines. 
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No. 2. Cut % Size. 


U. S$. BATTERY COMPANY, 


253 BROADWAY, NEW YORK. 
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The Michigan:::: 
Electric Company 





Michigan’s Great Electrical Supply House 


Detroit, Mich., 


are able to undertake contracts for the com- 
plete designing and engineering equipment and 
construction of steam and electric power plants. 
In cases requir- ing, individually 
designed ma- chinery can be 
& accomplished, difficult ques- 
tions as to the application of 


electric power solved, recon- 
plants per- 
electrical plants 
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Electrical 
Engineering. 











é struction of 
, formed. In fact 
% not now under successful and profitable opera- 
é tion MADE SUCCESSFUL. 22% 22% RH Le Ke 
ELECTRICAL SUPPLIES OF EVERY NATURE. 


The Michigan Electric 
Company, Detroit, lich. 


at 
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R. B. COREY, 


1311 Havemeyer Building, 
NEW YORK CITY. 


THE BOSSERT ELEGTAIG CONSTRUCTION 60, 


Stee! Outlet Boxes, Panel-Boards, Insulated 
Bushings, Ete. 


BOSTON ELEGTRODUGT 60, 


” Electroduct” Interior Conduit. 


THE COLUMBIA INGANDESGENT LAMP CO., 


Columbia Campe—Unequated in Quality. 


* THE HART & HEGEMAN MANUFACTURING 6O,, 


“4 


4 Hart Switches and Specialties. 


THE SIMPLEX ELECTRIGAL €0., 


‘‘ Simplex’’ Wire and Cables. 


R. B. COREY, 


1311 Havemeyer Building, 
NEW YORK CITY. 
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S. K. C. Transformers 
TYPE G 


Permanent iron. 

Highest Efficiency consistent with regulation. 
Detachable single-pole fuse boxes. 

Moisture proof without necessity of oil, owing to high grade 


of insulation used. 
= 


> All Sizes have Interchangeable Primaries and Secondaries 


re 





uit, Stage... 
WITH FUSE BOXES. 


wwvwwvwvwvwvvwvvwvvwvvvvvW’Q.!® 


ww 


TA 


» Secondaries of larger size, such as to permit 
use of 220-volt lamps or use on 3-wire 
system with 100 volts between neutral 
and either outside wire. 


EASILY PUT UP. SAFEST TO HANDLE. 





re if 


Send for Bulletin No. (01. WITHOUT FUSE BOXES. 





WESTERN ELECTRIC COMPANY 


CHICAGO NEW YORK 


Manufacturers and Dealers, Electric Light and Power Apparatus, Arc and 
Incandescent Lamps, Wire, Cable, Telegraph, Station and Measuring Instru- 
ments, Electric Light and General Supplies. 


ANTWERP: 
33 Rue Boudewyns. 


LONDON: 
79 Coleman St., E.C., and 
North Woolwich, E. 


PARIS: 
46 Avenue de Breteull. 
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Circuit 
Breakers 


They are good ones. 


& 


-- We make.. 


Dynamos 
Motors 


They are of latest de- 
sign and our customers 
like them. Write us 
for prices. 


Fisher Electrical Mfg. Co. 


DETROIT, MICH. 
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J. G. WHITE & COMPANY, 


29 BROADWAY, 


NEW YORK CITY. 





Electric Railways, Electric Transmission 
Plants and Electric Lighting Plants designed 
and built. 








Electric Railways, Power and Lighting en- 
terprises financed. 





Examinations and Reports made for Finan- 
cial Institutions and Investors. 








In addition to our domestic business we are at present acting 
as Contracting Engineers, furnishing designs, machinery and 
material for three electric power plants in Australia, of 1,200, 


1,800 and 4,000 horse-power, respectively, and for two electric 


railways located respectively in Australia and the West Indies. 
For both of these railways we are furnishing complete power 
plants and all rolling stock, as well as other details. 

Special attention will be given to any foreign business. 
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- STE CTICAL COMPOUNDS. 
ARMATURE ano FIELD-COIL VARNISH. 
Ps5B INSULATING TAPE. 

ee RUBEROID MOTOR CLOTH. 


- oe 
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DAVY BLOCK,TROY,O. 


LET US REMODEL YOUR 
UNPROF ITABLL. 
LIGAT & POWLR SYSTEMS. 
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Lundell Generators 


(new split-pole type) embody the latest improvements in dynamo con- 
siruction. Inthe design of these generators there has been obtained 
the utmost simplicity and the smallest possible dimensions and 
weight per kilowatt output. They do not heat more than 75 degrees 
Fahrenheit above the surrounding atmosphere at the end of a con- 
tinuous ten-hour run at full load. They are non-sparking at the 
brushes from no load to 50 per cent overload, and do not show in- 
jurious sparking at short time overloads at 100 per cent, and this 
without changing the position of the brushes. They respond quick- 
ly to changes of load. These generators are thoroughly efficient, 
durable and reliable in all points of their construction. 

Engine Type Generator. The novel feature in this type of machine is the method for 











Lundell Motors 


overcoming the cross magnetization or distorting effect. This con- 
sists in providing the one-half field cores with a long wedge-shaped polar extension. The result is that a com- 
paratively small current will fully magnetize the part with the larger polar extension, but will not fully magnet- 
ize the part with the smaller polar extension. On increasing the current the part with the larger polar extension 
has its magnetism increased to a moderate extent only, while the part with the smaller polar extension has 
its magnetism much more largely increased, the result being that the distortion of the field is effectively dimin- 
ished and can be so arranged that the point of commutation is not materially altered. These generators 
are built in capacities ranging from 37.5 to 200 kilowatts of the direct-connected type, and from 75 kilowatts to 
400 kilowatts of the belted type. 





form the most perfect system of power application. The elimination of 
the shafting, belting and pulleys effects a saving of 40 per cent of the total 
power generated under the old methods. Only the power actually needed 
forthe work being done is used, as each machine is made an individual unit 
and may be controlled independently of others. If but one machine is 
required for the work in hand, that one runs and the others do not. The 
plant or any portion of it is always ready day or night, and there is no 
chance of its total disablement, its sub-division being so arranged that 
only a very small part can at any time possibly get out of order. The 


cost of maintenance is reduced to practically nothing. pes tintlaenianeenatle 














Lundell Motors 


are compact and simple, have few working parts, are clean and require no attention except to keep the oil-wells 
filled. The machines may be run fast or slow in either direction, and may be started, stopped or reversed with- 
out giving the least trouble. Lundell motors are unsurpassed for actual commercial efficiency, durability, mar- 
gin allowed for accidental overload, wearing qualities and general appearance. They are absolutely non-spark- 
ing at all guaranteed loads, have a strong starting torque, and embody all the other qualities necessary in the 
make-up of a first-class electric motor. They are made in all sizes from 1-20 horse-power to 80 horse-power, are 
wound for nearly all required speeds of standard voltages, and are shunt, series or compound wound as may be 
desired. 











We invite 


correspondence with interested parties and will promptly furnish any informa- 
tion desired. Catalogue No. 646 describes our generators, and Catalogue No. 
586 describes our motors. Either or both will be sent on application. 








Sprague Electric Company, 








Enclosed Type Lundell Motor. 527-53! W. 34th St., New York City. 
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LIGHT DIFFUSED IS LIGHT WELL USED. LIGHT DIFFUSED IS LIGHT WELL USED. LIGHT DIFFUSED IS LIGHT 
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LIGHTS aw SHADES. 


Did you ever notice the shadows cast by a naked 
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arc lamp? 
The light is bright, but the shadows are black. 
Put a ground shade on it; the light is not so 


LIGHT DIFFUSED IS LIGHT WELL USED. 
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bright, but the shadows are softer. 


‘aasn 


Look up for a moment at the bulb of an incan- 
descent lamp. It hurts your eyes. - 

Put on aproper shade. Less light, but more illumi- 
nation, and you do not blind yourself by looking at it. 

But there are several kinds of shades. Bad shades 
cut off the light, and do not help the illumination. 

Good shades diffuse and soften the light, without 


LIGHT DIFFUSED is LIGHT WELL USED. 
assn4asdid LHS 


diminishing it. 
Many varieties of GOOD SHADES are shown 
in the New Catalogue of 


JISaM AHDIT Si 


‘aG3asn 


wt Phoenix Glass Company, 


15 MURRAY STREET. 413 PENN AVENUE. 107 MADISON STREET. 
NEW YORK. PITTSBURGH. CHICAGO. 


LIGHT DIFFUSED iS LIGHT WELL USED. 
Si G3asn4asiG aH 





Write for NEW CATALOGUE, ready February 1, 1900. 

EXPORT ORDERS promptly executed. 

OUTER and INNER GLOBES of superior quality, for all systems of ENCLOSED 
ARC LIGHTING. 
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WELL USED. 
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Class B throws the strongest light out at an angle 
of about 45°, and is suited to the general 
illumination of interiors. 








“Like Diffused 
Sunlight and 


Compound 
P in Accordance 


Prism Globes 
and Shades... 


with Hygienic 





3 9? 
Requirements. 


Class A throws the strongest light directly F LONDON CET, April 4, 1898 
tom LAN » Ap ’ 


underneath, and is recommended for 
use when the light is directly 
above the object to 
be illuminated. 


SEND FOR CATALOGUE AND PRICE LIST 








Holopbane 
Glass Co. 


Class C throws the strongest light at an angle of No J BRO ADW A Y 
about 15° below the horizontal, and is de- + 
signed for use in street lighting, or 


in any case where the lights NEW YORK CITY 
are far apart. : Ue: Bi: Anes 
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SHELBY LAMPS 









If the consumers of incandescent lamps could all see the splendid 


record of Shelby 
Lamps as based 
on the actual facts 
from hundreds 
and hundreds of 


users in all parts 


of America and 
the world, a mild 
sensation would 
be created in the 
electric lighting 
field. We have 
not needed to say 
much in this way, 
for SHELBY x 
se uw LAMPS 
have introduced 


themselves. 











Made for 60 to 125 Volts, Double Carbons. 
Actual Size. 








We make only 


Standard 
Commerciai 


_ lamps—no 


“ Freak ” lamps. 
We have the 
most modern and 
complete incan- 
descent lamp fac- 
tory in the world. 
All the essen- 
tials of the 
SHELBY x 
we & LAMPS 
are produced in 


our own shops, | 


under the super- 


vision of our own chemists and electricians. 





SHELBY ELECTRIC COMPANY, 


ONS ee Nb 
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SHELBY, OHIO, U. S. A. 
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HELP PROFITS. Ss. 


Some of the accomplishments of the SHELBY process of incandes- 


cent lamp-mak- 
ing are: 
LONG LIFE, 
PERFECT 
VACUUM, 
“FULL MAIN- 
TENANCE 
CANDLE- 
POWER, 
BETTER 


CARBON — 


DEVELOP- 
MENT. 











200 to 260 Volts, 16 to 20 Candle-Power. 
Actual Size. 








ling for home or export. 





SHELBY 
a wt LAMPS 
are made in all 
varieties of stand- 
ard types, colors, 
voltages, candle- 
powers and for 
any bases. They 
are always packed 
in two sizes of 
standard pack- 
ages, which great- 
ly facilitate hand- 


SHELBY ELECTRIC COMPANY, 


SHELBY, OHIO, U. S. A. 
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PACKARD TRANSFORMERS. 


‘¢ Transformers and Their Profitable Use.’’ 
By DUGALD C. JACKSON, C. E. 


Professor of Electrical Engineering in the University of Wisconsin, to which is 
added some valuabie information on transformers in general, and on the 


PACKARD MODEL °98 


in particular. Send for free copy. 
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PACKARD LATSIPS 


on the market 
for 11 years. 

Known the 
world over as 
the standard of 
incandescent 
lighting. We 
claim superior- 
ity not only for 
the actual can- 
dle-power of our 
lamp, but also 
for the quality 
or color of the 
light which it 
gives. 





Made in all 
variations, can- 
die-power, volt- 
age. Our 
standards of 
candle-power 
are absolutely 
correct and may 
be relied upon, 


Mogul 
Lamps 


made in 200, 300, 
500 and 1,000 
candle-power. 


———e A 





New York & Ohio Company, 


MANUFACTURERS, 


Warren, Ohio, U. S. A. 





New York & Ohio Company, Manufacturers, 
WARREN, OHIO, U. S. A. 





Rs, lll AI tn tS, Ms A Ml li, lt, Ma Mls i, il, 


SPARK COILS! 1} }Peru Electric mg. co 


And all other Gas Lighting Supplies. 


Electric Light ana 


‘ 
; 
‘ 
Bell Supplies. 
: 
( 
d 


Manufacturers of a full line of high-grade Porce- 
lain Electrical Specialties, including the «‘Pemco,”’ 
the new Rosette especially adapted for mould- 
ing work. Ali Porcelain Transformer Fuse-Plug, 





and a complete line of new Peru Branch Cutouts 
with Patented All Porcelain Fusible Plugs. 
Write for price-list and descriptive circular. 


PERU ELECTRIC MFC. CO. 
L. P. CLARK & CO., PERU, INDIANA. 





WRITE FOR PRICES. 





SALES MANAGER: 
F. H. SCHLESINGER. 


NEW YORK OFFICE: 


i Arch Street, PHILADELPHIA, PA. 220 BROADWAY. 


Tcqsnaiveasmiatsmeneeaian eee 











H. N. FENNER, President. J. F. BLAUVELT, Agent. RUSSELL W. KNICHT, Treasurer. 


NEW ENCLAND BUTT COMPANY, 


MANUFACTURERS OF 


MAGHINERY for INSULATING ELEGTRIGAL WIRES. 


Braiding, Taping, Winding, Twinning, Cabling, Stranding, Polishing and Measuring Machines. Cable Covering Braiders. 











FINE CASTINGS A SPECIALTY. 


304 PEARL STREET, - - - PROVIDENCE, R. I., U. S. A. 
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Columbia 
- Lamps 


Unequaled in Quality 


Use Columbia Lamps in 1900 and avoid the annoyances 
of new and untried lamps 











CARDINAL VIRTUES TO BE FOUND 
IN OUR PRODUCT 


Uniformity in initial candle-power 
Uniformity in initial voltage 
Uniformity in initial efficiency 
Highest maintenance of candle-power 
Longest average life 


We respectfully solicit a trial order, which will enable us to prove the truth of our 
claims for superiority in Columbia Lamps 
Prompt shipments from factory and branch offices 
Special attention to export orders 


The Columbia 
Incandescent Lamp Co. 


MAIN OFFICE AND FACTORY 





1910=1912-1914 Olive Street, St. Louis, Mo. 


Branch Offices 


New York, 1311 Havemeyer Building San Francisco, 120 Sutter Street [inneapolis, 295 Syndicate Arcade 
Boston, 205 Equitable Building Chicago, Central Electric Co. 

















16 


—<—<—<—— 








ELECTRICAL REVIEW Vol. 36—No, 1 





—= 


~ oll CHES AR! 
Ah ) Every Electrical Supply House 


They are Guaranteed Perfect 
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EVERY GENUINE HART SWITCH HAS THE WORDS ‘*‘ HART 









Nos, 22, 32 and 42. 
10-Ampere Double Pole. 


20-Ampere Double Pole. 
85-Ampere Double Pole. 


No. 202.—10-Ampere 
Double-Pole Flush 
With Plate Removed. “ 


No. 2044.—3-Ampere Single Pole. 
For 5°0-Volt Circuits. 





No. 2344.—1-Ampere 3-Way. 
For 500-Volt Circuits. 





Send for Catalogue D 
Just Issued. 





No. 702.—10-Ampere Double-Pole Push Butto:. 


THEY ARE MAAN 


The Hart and Hegemar 
92 HIGH STREET. 


TRAD MARK. 
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Carries them in Stock...... 
in Every Respect...... 





| 
\ 
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Nos. 26, 36 and 46, 


—_ 10-Amp. T.-P 
No. 21144.—For 500 Volts. 20- a P 
Especially Designed for Electric Heaters. Fan A cok. ’ 








No. 702.—10- i 
Double-Pole worry eaten Gang of Two Push-Button Switches. 


Without Face-Plate. 


Gang of Two Push-Button Switches 
With Face-Plate‘Removed. 


-ACTURED ONLY BY 


Manufacturing Company, 
HARTFORD, CONN. 
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Special attention is called to the Sheet Mica 
Insulation. 2 Cannot absorb moisture and 
burn out. ws Cannot break or cause trouble 
in any way. # This is a new Switch and it 
will pay you to investigate it. #It is right in 
every particular. 2 Send for Circular and 
Prices, BM MM MM MM MM MM oN a om 
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10-AMPERE, SINGLE-POLE. 
MADE IN GANGS OF ANY NUMBER. 10-AMPERE, DouBLE-POLE. 
10-AMPERE, 3-Way. 220 VoLtTs. 
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The Hart Manufacturing Company, 


<> HARTFORD, CONN. <> 
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Novelty Electric Company 


MANUFACTURERS AND DEALERS IN 


ELECTRIC RAILWAY, HOUSE AND TELEPHONE SUPPLIES 


SOME OF OUR SPECIALTIES ARE 


Okonite Wires, Cables and Insulating Tapes 


PHILIPS’ O. K. INSULATED WIRES, PERKINS INCANDESCENT LAMP, NECO INCANDESCENT 
LAMP, ELECTRIC GAS LIGHTING BURNERS 





Adams-Bagnall Electric Co.’s Arc Lamps, Locke High-Potential Insulators, 
P. & B. Electrical Compounds, 0. K. Dry Batteries 


AND A GENERAL LINE OF MATERIAL USED IN 
ELECTRICAL INSTALLATIONS 







50, 52, 54 North Front Street, Philadelphia 
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Direct-Current Portable Voltmeters 
and Ammeters. 


A standard testing instrument; accurate, re- 
liable and low in price. 

This line includes Milli-Voltmeters and Milli- 
Ammeters as well as high-range Voltmeters and 
Ammeters. 


Five of our lines 


are shown here; our catalogue 
gives the rest, 

together with detailed 
descriptions and 

prices of all of our 

products. 


VLAN 


tyétong Eyecrens lustrumens Co, i 


Combination Portable Voltmeter. 


The most universally useful instrument made. 
Absolutely accurate on both Direct and Alternat- 
ing Current. Dead-beat without the use of a 
mechanical brake. Calibrated for any voltage. 
Every central station needs one. Wattmeters 
and Ammeters in the same style case ; also Milli- 
Ammeters for transformer testing. 


ELECTRICAL REVIEW 


We 
Manufacture 


a complete line of indicating instru- 
ments for all classes of service and 
guarantee the accuracy of every instru- 
ment sold. Our facilities and experience 
are at your service on request; we 
have plenty of both. Tell us your 
requirements and we will send you a 
proposition covering them. 


Type R. 
Switchboard Voltmeters and 
Ammeters. 


Designed for use on Feeder Circuits and for 
isolated plants. This is our most popular type 
of switchboard instrument; the finish, system 
and price are right. All ranges for either Direct 
or Alternating - Current Circuits. Ammeters 
either series or shunt. 


Keystone 
Electrical 
Instrument 
Company 


Ninth Street and 
Montgomery 
Avenue 


Philadelphia 
Penn. 


Switchboard Potential and Current 
Indicators. 


A very popular instrument for small instal- 
lations. Small, neat and very low in price, 
yet accurate and durable. Ranges up to 600 
Volts and 500 Amperes. 

Series Ammeters only. Calibrated for either 
Direct or Alternating-Current Circuits. 


Branch Offices: 


NEW YORK, 
15 Cortlandt Street. 


CHICAGO, 
603 Manhattan Building. 


BOSTON, 
170 Summer Street. 


PHILADELPHIA 


Sigs ae 
Sc NLINSTRUME > on: 


Arc Light Voltmeter and Ground 
Detector. 


An absolute necessity to every station using 
constant-current arc lamps. 

By its use lines can be tested while current is 
on, grounds absolutely located, and insulation 
measured. This instrument earns dividends. 
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There Is No Higher-class 
India-rubber Insulation 
For Wires and Cables than 


Habirshaw. 


Widely Used, Universally Liked, 
Specified in Best-grade Installations. 


The India Rubber and Gutta Percha Insulating Co., 
Main Office, Glenwood Works, 


J. W. GODFREY, Manager Sales, 
15 Cortlandt Street, New York. YON KERS, N. Y. 
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SEND FOR OUR NEW CATALOGUE 


THE “RECTI,” LOCK GRAVITY DROP ANNUNCIATOR. 
A WATERPROOF BELL. i 


The hammer rod operates in a 
straight line through the case and is 
not pivoted, but is THROWN by 
the armature. 
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Sizes: 8 inches to 14 inches. 


Specially adapted for 


Electric 
Vehicles. 


Burglar Alarm Annunciators, MIDGET JR. PUSH. — NEW MITE PUSH. MIDGET PUSH. 


Door and Window Springs, 3 
Switches. = J R. EDWARDS. A. LUNGEN. 


House, Office and Elevator An- Ye 
cma ’ EDWARDS & 
Watchman’s and Programme « 


Clocks. NEW YORK, U. S. A. 
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TRADE MARK. 


OKONITE was the Standard for Rubber Insulation during 1899. 





OKONITE has been the Standard for Rubber Insulation ever since its 
production. 


OKONITE will be the Standard for Rubber Insulation during 1900. 


OKONITE will continue to be the Standard for Rubber Insulation. 





OKONITE received Medals for Rubber Insulation at the Paris Exposition 
in 1889 and at the World’s Fair in 1893. 


The Okonite Company, 253 Broadway, New York, is the sole 
manufacturer of Okonite Wires, Okonite Tape, -—Manson Tape and 
Candee Weatherproof Wires. 
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Appliances 
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Complete Lines of Electric Light and Railway 


THE [10 RRIS Drop-forged, 


‘One-piece RAIL=BON D 








Drop-Forged 
Commutators and 
Segments. 
Overhead material. 
Trolley Feed and 
Magnet Wire. 
Steel Gongs. 
Volt and Ammeters. 
Brake Shoes. 
Motor Bearings. 





Eastern Sales Agents for the following manufacturers: 


ELECTRIC RAILWAY EQuiPpMENT Co.—lIron Poles and Fittings. 
KEYSTONE ELECTRICAL INSTRUMENT Co.—Electrical Measuring Instruments. 
GARTON-DANIELS ELEctTRIc Co.—Lightning Arresters. 

StmonDsS MANUFACTURING Co.—Gear and Pinions. 

SPIRAL JOURNAL BEARING Co.—Motor and Truck Bearings. 
MUNDER ELECTRIC WorkKs—Incandescent Lamps. 

GENERAL EQuipMENT Co.—Circuit Breakers. 

MULTIPLEX REFLECTOR Co.—Headlights. 

HUNTER ILLUMINATED SIGN Co.—Car Signs. 

DorneER & DuTTON MANUFACTURING Co.—Track Scrapers. 
McGuIRE MANUFACTURING Co.—Car Trucks and Snow Sweepers. 
MICHIGAN MANUFACTURING Co.—Track Drills. 

JosHuA RHopEs & Son—Car Straps and Register Cord. 

Potomac TERRA CoTTa ConpbuiT Co.—Underground Conduits. 
NATIONAL ELECTRIC MANUFACTURING Co.—Telegraph Instruments. 
BRADFORD BELTING Co.—Monarch Paint. 


/ 





Monarch Insulating 
Paint. 

Arc and Incandes- 
cent Lamps. 
Carbon Brushes. 
Insulators, Por- 
celain and Glass. 
Tape and Rubber 

Compound. © 
Mica Products. 
Lightning Arresters. 
Conduits. 








Special Facilities for Promptly Filling and 


Shipping Export Orders 
5 


Morris Electric Company 


ELMER P. MORRIS, Treasurer 


15 Cortlandt Street - = = New York City 
CasLE AppreEss: ‘ELMORRIS,” A B C and Lieser’s Cops 
RANDOLPH & GATES 


Marquette Building 
CHICAGO 


GEO. E. PRATT 


Betz Building 
PHILDADELPHIA 
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A.C. SERIES ENCLOSED | 
ir — 


MANHATTAN) 


ier sD a 


| MANHATTAN a ( PHANHATTA SERIES A.C. 


REACTANCE COIL Y ENCLOSED LAMPS 
|| REGULATOR LOSS CONSTANT { AT 6.GAMP. T2VOLT ARC 
Ter ce ack TOTAL LOSS IN LAMP.5 WATTS 
|| REGULATORS TO PROVIDE | POWER FACTOR.9I. 


FOR ANY PERCENTAGE OF EFFICIENCY .99. 


° Cy Vy 
CIRCUIT FROM 1010 100°. oe oe OLTAGE 


POWER FACTOR COMPLETE CONCENTRIC MECHANISM i 


CIRCUIT SERIES LAMPS ¢ q NC SPRINGS 
WITHREGULATOR .89. TERMINAL & ARC VOLTAGE 


CONSTANT 
Sm 


ANTIATTAN GENERAL CONSTRUCTION CO 


NEWARK N.J. 


SALES OFFICE, 11 BROADWAY, NEW YORK. 








: Cums 
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General Incandescent Arc L ight Co. 


G. I. 


OIL, QUICK-BREAK, FLUSH-PUSH AND AUTOMATIC 
ELECTRIC TIME SWITCHES. 


Alternating and Direct-Current Arc Lamps for operation on any circuit. 
Incandescent Lamps—Any base, size, color, candle-power or voltage. 
Rheostats—Underground Junction and Service Boxes, etc., etc. 

Ceiling, Desk and Bracket Fans. Small Power Motors. 
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BRANCH OFFICES: General Offices and Factory: 
NEW YORK, 29-41 Cortlandt Street. 


BOSTON, 81 Milk Street. , 
PHILADELPHIA, 283 Drexel Building. 572- 578 First Ave. ; Cor. 33d St., 
CLEVELAND, 39-47 E. Prospect Street. 
SAN FRANCISCO, 598 Parrott Building. N Y k 
ST. LOUIS, 688 Century Building. A Cw or ° 
MARTIN J. INSULL COMPANY. 
CHICAGO, 1012-18 Monadnock Block. Export Department: 


MINNEAPOLIS, 616 Guaranty Building. 
MILWAUKEE, 408 Uihlein Building. 39 and 41 Cortlandt Street. 
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Die 
: 


MADE IN THE 
NEWEST, FIN- 
ESTANDBEST 
CARBON FAC- 

FEBS UT Ss EES) Wortn Loox 
WORLD LOOK 

We are now introducing these brushes as the LIKE THIS: 

most perfect ever made. They are produced under 

the direct personal supervision of Mr. J. S. Speer, 

who was for nine years a manufacturer of carbon 

brushes at Sandusky, O., which is the Company’s 

guarantee of the first-class nature of its products. 





ANDREW KAUL, Prest. ANDREW KAUL, Jr. 7 and Treas. 
LOUIS STREUBER, Vice-Prest. - SPEER, Gen. Mer. 


SPEER CARBON co, 


TT. MARYS, PA. 
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CARBONS! 


% 
They are the 


Recognized Standard 
all the world 


Over. 













There are 
no carbons 
better and none 


“just as good.” 


& 
Nugo Reisinger, 


11 Broadway, New York. 
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THE BELDEN ARC LAMP 


WN 





What do you think 
of a clutch that trips 
without striking a 
trip post? < 


Ball 
——>Bear- 
ings. 


See how we multi- 
ply our power by 
using a toggle? < 


Knife Edge joints. <" 


Frame built like a 
bicycle. < 


Trims as easy as an open Arc Lamp. 


MANUFACTURED BY 


BELDEN-LARWILL ELECTRIC & 
MANUFACTURING COMPANY 


aed 
FORT WAYNE, INDIANA, 2.2.2.2 U.S. A. 
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A. C. Motor Connected to Pump. 


nly skill and 
‘xperience 
-an produce 
‘ransformers 


which can be 
thoroughly relied 
upon, and in 
which is em- 
bodied the high- 
est degree of 
economy yet at- 
tained in Trans- 
former Service. 


ae 
WAGNER 


A ait ‘ F hae =e a : ys Pen, st 5 <- & 
_ | | ( : R IC 250-Kilowatt Air-Blast Transformer. 


MANUFACTURING CO. 


GENERAL OFFICES AND FACTORY: 
St. Louis, U. S. A. 


BRANCH OFFICES: 


‘EW YORK, 203 Havemeyer Building, A. H. Mustard, Agent. 
PHILADELPHIA, 1000 Betz Building, John Mustard, Agent. 
BOSTON, 620 Atlantic Avenue, H. C. Buck, Agent. 
CHICAGO, 1519 Marquette Building, Geo. B. Foster, Agent. 
BALTIFMORE, 204 East Lexington St., John Mustard, Agent. 
SAN FRANCISCO, 120 Sutter Street, A. R. Pike, Agent. 
DALLAS, TEX., James 1. Boyle, Agent. 
YOKOHAMA, JAPAN, Bagnall & Hilles, Agents. 
LONDON, ENGLAND, 47 Victoria Street, C. R. Heap, Agent. 


CITY OF MEXICO, American Engineering Co. of [exico, Agts. 


ened 
{BUILDERS OF 
sutemnoarte ad Lishtiog .~ Power Transmission............-...++++- Bulletins 5, 20 
ransformers for tin lower | 

tite cath tad po edie Wark t “1080-8 + raredconenveseeses Bulletins 9, 12, 16, 18, 33 
We I a6 ace cacuciccecscccndnccee cov geqsenscctquegeraneeseenuageugen Bulletin 13 
VOU II, 50.50 che donecdah Seccb dedededdcdumatecccccevas eeue dbs aGe Bulletins 17, 25 
Direct-Current Motors and Generators.............. 0... eeceeceeesceeseeeeeceees Bulletin 19 
MMIII cn KR oa wud venducceccaccattecaccaecrsnsgcnhacsbentencesvaas Bulletins 21, 29 
Switchboard Ammeters, Voltmeters and Indicating Wattmeters.... .... Bulletins 22, 31 
Single-Phase Self-Starting Alternating-Current Power [lotors..... Bulletins 24, 26, 32 
Automobile Charging Outfits odecsvsnaducceesdaccdvonddceneuventences caameceseeas Bulletin 2 
Wrought Copper Terminals ............ ccccccccccccccccceccecceesercescesnsouns Bulletin 2 


High-Tension Fuse Cut Oats..........cccccccccccccscccccsceee cnstee sesececens Bulletin 30 





Because — 
they require so little 


attention is why our Self-Starting Single-Phase A. C. 


Motors are especially adapted to Pumping 
Plants. 


SEND FOR BULLETINS 24, 26 AND 32. 


We build 
such 
Tranformers 


in all sizes, types 
and for any volt- 
age to meet speci- 
fications, or will 
submit specifica- 
tions to meet con- 
ditions. 


i 


SEND FOR 
BULLETINS 
9, 12, 16, 18 AND 33. 


_—,_ 


The best testimony 
is a duplicate 
order. — 


Scores of these letters are 
xy being received by us. They 
surely are convincing. 


Jano, 
— sane aoe aon. 


wWiLLow RIVER 
PRECTRIC LIGHT AND POWERCO. 


Higase Ade Lh Taafy ™ Drece, 7 _saee 


i ees 
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OUR STUDENTS SUCCEED. 


OUR SUCCESS HAS RESULTED FROM THE SUCCESS OF OUR STUDENTS. 


In 1893, our manager, Mr. T, J. Foster, originated a system of instruction which offered its students a certain means of advancement. If the instruction 
had failed to advance men in their positions and increase their salaries, these wonderful schools would not exist; but results, quick and sure, have developed 
them in nine years from an experimental undertaking to the largest and most popular educational institution in the world, 


SECURES POSITION IN POWER HOUSE. 


‘Before enrolling in the Stationary Engineers’ 
Course, | tried to educate myself by reading text- 
books but failed. While I have not quite finished 
my Course, I have learned that, after studying in 
the Schools, books are not necessary, as the Course 
is complete in itself. Through the assistance of the 
Schools, I secured the position of night engineer at 
the Columbia and Rensselaer Electric Railway and 
Lighting Co.”—-C. J. ENGLERT, Rensselaer, N. Y. 


INCREASED SALARY OVER 100 PER CENT. 


“After studying from textbooks and at night 
schools, with but little success, I enrolled in the 
International Correspondence Schools about two 
years ago. Since studying in the Electrical Engi- 
neering Course, I have secured better and more inter- 
esting work, do not work so hard and my pay has 
been increased over100 percent. I am now holding 
a position as first-class machinist on experimental 
work for the United States Government.” HUGH 
J. WHITE, 714 Virginia Ave., Washington, D. C. 





Instruction is carried on by correspondence and need not interfere with the students’ work. 


instalments 


study. No other expense except for postage. Small noe re 
ing, Heating 


Civil Engineering, Mechanical Engineering, Architecture, Plum 


70 Courses. 130,000 Students and Graduates. 
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ear 


pay for a SALARY RAISING EDUCATION in all branches of Electrical Engineering, 


$1,500,000 Capital. 


THE INTERNATIONAL CORRESPONDENCE SCHOOLS. 


Boz 1008, SCRANTON, Pa. 
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PATTERNMAKER BECOMES DESIGNER. 


‘*While engaged as a patternmaker, I resolved to 
fit myself for a mechanical engineer; and at once 
took up the Electrical Engineering Course in the 
Schools. To-day I ama designer of general machin- 
ery, with a good salary and fewer hours of labor. 
I attribute my success to the excellence of the In- 
struction Papers, which I unhesitatingly recom- 
mend to every enterprising mechanic as being the 
best investment I have ever made.”—C, E. MERT- 
ZER, Massillon, Ohio. 


ENGINEER AND ELECTRICIAN AT 19. 


‘*When I enrolled in the Electrical Engineering 
Course, I was employed as a lathe hand in the shops 
of the Western Electric Co., of New York, at $4 per 
week. By studying I gradually advanced from one 
position to another until, at the age of 19, I was en- 
gaged as Chief Engineer and Electrician of the 
Huntington Railroad. I still hold this position at a 
first-class salary and my success is due to your ex- 
cellent method of instruction.”"--CLARENCE F. 
TRYON, 40 W. 129th Street, N. Y. City. 











The price of the course includes all the books required for 
and Ventilation. 


Send for Free Circular and Local References. 








NEW EDITION NOW READY. 
PRICE, 


(2mo. CLOTH, PROFUSELY ILLUSTRATED, 
$2.00. 


Power Cransmitted by Electricity 


AND APPLIED BY THE ELECTRIC MOTOR, INCLUDING ELECTRIC RAILWAY CONSTRUCTION. 


A NEW AND THOROUGHLY REVISED EDITION. 


By PHILIP ATKINSON, A. M., PH. D. 


SCONTEN TS. 


CHAP. 1.—DEFINITIONS. The Conservation of Energy. Electric Terms. Potential. Electro- 
motive Force. Resistance. Current. Ohm’s Law. Induction. C. G.S. Units. The Dyne. 
The Erg. Electric Units. The Volt. The Ohm. The Ampere. The Watt. The Electric 
Horse-Power. Table of Dimensions and Resistances of Pure Copper Wire. 

b 


CHAP. Il.—PRINCIPLES OF THE ELECTRIC MOTOR. The Motor as a Means of Ap 


A . MOTO ying Power. 
Sources of Electric Energy. Classification of Motors. Construction of Di 


irect-Current 


Motors. The Armature. he Commutator. The Brushes. The Field-Magnets. The Series- 
Wound Motor. The Shunt-Wound Motor. Operation of the Motor as a Dynamo. Commu- 
tation. Polarity and Neutral Line. Coreless Construction. Reversal of Rotation. Position 


of the Brushes. Operation of the Direct-Current Motor. Effect of Current Reversal on 
Rotation. Polar Rotation. Counter Electro-motive Force. Position of the Poles and 
Neutral Line. Eddy Currents. Loss of Power. Series and Shunt Motors Compared. 
Constant-Current and Constant-Potential Circuits and Motors. The Rheostat. Rheostat 
Connections. Electric Heat and Mechanical Energy. Motor Designing. 


CHAP. Ill.—STATIONARY MOTORS. The C. & C. Standard Motor. The C. & C. Small Motors, 
The Eddy Motor. Multipolar Construction. General Electric Co.’s Multipolar Motor. 
Alternating-Current Motors. The Tesla Polyphase Induction Motor. The Stanley-Kelly 
Alternating-Current Motor. Single-Phase Alternating-Current Motors. The Fort Wayne 
—- Co.’s Single Phase. Alternating-Current Motor. The Rotary Transformer. The 

ooster. 


CHAP. IY.—APPLICATIONS OF THE STATIONARY MOTOR. 
Ventilators. Electric Operation of Pipe Organs. Electric Elevators. The Otis Electric 


Elevator. The Sprague-Pratt Electric Elevator. Electric Dock Hoists. Electric Traveling 
Cranes. Electric Operation of Printing Presses. Commercial Measurement of Electric 


General Remarks. Electric Fans and 


Energy. Electric Operation of Dental Apparatus. Electric Operation of Medical and 
Surgical Apparatus. The Electric Cloth Cutter. Electric Operation of Ship Drills. The 
Electric Diamond Drilt. The Triplex Electric Pump. The Sperry Pick Electric Coal Cutter. 
The New Arc Electric Coal Cutter. Various Electric Mining Apparatus. 


CHAP. V.—ELECTRIC RAILWAYS AND RAILWAY MOTORS. General Remarks. Line Construction. 
Feeders. Poles. Trolleys. The Boston Trolley. The Emmet Trolley. The Compression 
Spring Trolley. The Siemens-Halske Sliding Contact. The Double Trolley. Insulators and 
Clamps. Switches. Three-way Switch. The Emmet Switch. The Atkinson Switch. Rig!t- 
angled Crossing. The Ramsay Adjustible Crossing. Trolley Line-Breaker. The Johnston 
Disconnector. Railway Motors. The Westinghouse Railway Motor. The Controller. The 
Electric Brake, Gearless Motors. The Short Gearless Motor. Lightning Arresters, Tle 
General Electric Co.’s Direct-Current Lightning Arrester. The Westinghouse Direct-Current 
Lightning Arrester. The Westinghouse Fama ra ays Moen Lightning Arrester. Electric 
Car Heating. The Consolidated Car Heating Co.’s Electric Heater. Electric Car Lightin::- 
The Conduit System. The Siemens-Halske Conduit Railway. The General Electric Co’. 
Conduit Railway. Closed Conduits. The Wheless Conduit Railway. Elevated and Unders 
ground Electric Railways. The Liverpool Elevated Electric Railway. The Chicago Elevated 
Roads. The City and South London Underground Electric Railway. Storage Battery Trac- 
tion. Electric Vehicles. Electric Haulage in Mines. Electric Haulage in Mills and Factories. 


CHAP. VI.—CENTRAL STATION CONSTRUCTION AND EQUIPMENT. Development of the Central St.- 
tion. Chicago Edison Central Station, No.1. New Chicago Edison Central Station, No :. 
Chicago Edison Central Station, No. 5. Water-power Stations and Long-Distance Transm s- 
sion. The Frankfort-Lauffen Experiment. Williamette Falls Water-power Station. Telluride 
Water-power Station. Niagara Falls Power Station. Direct-Connected Dynamos. 








D. VAN NOSTRAND COMPANY, PUBLISHERS, 


23 MURRAY and 27 WARREN STREETS, 


COPIES SENT PREPAID ON RECEIPT OF PRICE. 


NEW YORK. 
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The General Electric 
Company’s niaeliasetine Plants 


At Schenectady, N. Y. 


These works cover 130 acres of ground and have a floor space of 
1,184,930 square feet. Here are manufactured electric locomotives 
up to 1,400 horse-power each; generators for lighting, railway and 
general power work up to 3,500 kilowatts each; direct and alter- 
nating-current motors up to 500 kilowatts each; air blasts, oil and 
water-cooled transformers up to 2,000 kilowatts each; rotary con- 
verters up to 1,500 kilowatts each; bare and insulated copper dables 
to carry pressures up to 40,000 volts; porcelain devices and fixtures 
from kaolin specially suited to electrical work; switchboards; and 
lighting, railway, power and transmission supplies of every kind. 


At Lynn, Mass. 


These works cover 41; acres and have a floor space of 587,839 
square feet. Here are manufactured arc generators and lamps, 
railway motors, small motors for tools, fans, blowers and miscellan- 
eous purposes ; lighting transformers ; wattmeters for house, portable 
and central station use; and voltmeters and ammeters of every 
description. 


At Harrison, N. J. 


These works cover 2; acres and have a floor space of 233,608 
square feet. Here are manufactured over 40,000 standard incan- 
descent lamps per day; and also miniature incandescent lamps for 
decorative and advertising purposes, and X-Ray tubes of all kinds. 























dan A, rl ato cS 


Main Office: Schenectady, N. Y. 


New York Office: 44 Broad Street. Sales Offices in all large cities. 


For all business outside the United States and Canada: 
Foreign Department, Schenectady, N. Y. and 44 Broad Street, New York. 























ELECTRICAL REVIEW Vol. 36—No. 1 


When we started to make #& # 


TRANSFORMERS 


We knew it was useless unless ¢ 





we could manufacture a type superior 
to any other. 

We have succeeded in doing this, 
and have erected a new building as 


‘sacar ieee ~~ an addition to our plant for making 


We accomplish new results in 
the following elements of trans- 
former construction: Iron loss, 


copper loss, efficiency, regulation, 


heating. We have issued a little rgrgue scm caret 


rd of Peerless tr caafor 


booklet which discusses fully our principles of siiliieiees 


construction, and shall be glad to send it, complimentary. 





The Warren Electric & Specialty Co., 


WARREN, OHIO. 





PRINCIPAL AGENCIES: 
STANLEY & Pry a ny ILLINOIS ELECT. CO., 
Frankfort St., New York, N. Y. STANDARD ELECT. 239 Madison St., Chicago, Il. 
VALLEE BROS. & CO., 201 W. Pearl St., oe Elm, Cincinnati, Ohio. ELECT. SUPPLY & MFG. CO., 
625 A rch St., Philadelphia, Pa. 62 Public Square, Cleveland, Ohio. 
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Eddy Direct-Current Dynamos 
ald Motors for Every Service 











EDDY GENERATOR ‘‘' TYPE G’’ DIRECT-CONNECTED TO LAKE ERIE ENGINE. 

















Eddy MOTORS and 
GENERATORS are 
made in standard 
types and sizes, for 
belt driving or direct 
connection. Eddy 
MOTORS are made 
for low, medium and 
high-speed service. 


ott ot se 


We also make::::: 


“BOOSTERS.” 
ott St os 


The attention of 
builders of Automo= 
biles is invited to the 
Vehicle Motors built 
by this company. 








THE EDDY ELECTRIC MFG. CO 


NEW YORK: Si Building, 149 Broadway. M 
ae | le Oe 
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SOLIDITY and STRENGTH 


ARE THE CHARACTERISTICS OF THE 


WARREN ALTERNATOR 


Its moving part is built of iron and steel; there is no 











wire on it; there are no brushes; no contacts; just strong, 
solid, simple, common-sense construction. It works like a 


charm, too. 








should be glad to send you our literature on WARREN 
ALTERNATORS, and a detailed description as to 
LATEST TYPE WARREN ALTERNATOR. CONSTRUCTION, OPERATION, MAINTENANCE, 
with list of installations now in ue. 2% % ws SF 


Wyornen Peerrme Mire Gi os: 


OHIO, U.S. A. 














RUMSEY ELECTRICAL M’F’RS’ CO., Cc. W. HOBSON, WESTERN ELECTRICAL SUPPLY CO., 
1217 Filbert St., Philadelphia. Waco, Texas. to and 12 N. oth St., St. Louis, Mo. 
GATES & RANDOLPH, THOS. MUIR & SON, Cc. H. MAXFIELD, 
13-15 Monadnock Block, Chicago. Detroit, Mich. Belfast, Maine. 











= i. i A Ap te tp te tp i pp OD bb DDO DDD ADS 


ID Ay ‘TS ON ) => AN “tags, In Use in Every Part of the Globe. 
EVERY MOTOR GUARANTEED. 
Direct-Connected 
DIRECT-CURRENT ALTERNATING CURRENT 
Desk, Ceiling and Column Fans Ceiling Fans 
For ALi VOLTAGEs. For 6,000 A to 8,000 A. 


i Desk Fans 


—— : For Any VOLTAGE OR 
on ALTERNATIONS. 











een 








Give exact voltage and number 
of alternations with 
inquiry. 











The Dayton Fan & Motor Co. 


DAYTON, O. 


Cable~ Address : 
‘“VENTILATOR DAYTON.’’ 
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ighest electrical efficiency g 


onest mechanical workmanship? 
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Steel Outlet and Junction Boxes 


Switchboards, Panel Boards, Switches, Etc. 


--»MADE BY... 


THE BOSSERT ELECTRIC CONSTRUCTION CO. 


UTICA, N. WY. 


“ANE RICAN ” 
WOVEN WIRE DYNAMO BRUSHES 


‘““WE HAVE NEVER HAD A KICK.’’ We are now manufacturing the best Dy- 
Qamo Brushes in use. 

We have ample facilities for supplying any 
description or any size of Brush. 

No order is too large for us to handle or 
tco small for our consideration. 

Our material is of a superior nature and 
our workmanship the best. 

A trial order will convince you of the many 
excellent qualities of our goods, which, when 
TT once used, will always be given the prefer- 
=~ ence. 

HALLAM! Our prices are right and our shipments 
AYALA. prompt. 




















WRITE FOR PRICES. 


American. 


American Woven Wire Brush 6o., 
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We can furnish 
at the shortest 
notice, from our 
always com- 
plete stock, 
Everything you 
need In:::::: 
Electric Light and Railway 
Supplies, Electric Motors, Electric 
Gas Lighting Supplies. 





i i i a a i i a i a ee i i i a 











Pettingell-Andrews Co. 


275 Devonshire St., 
Boston, Mass., 
U. §. i 


SEND FOR PRICES. 


+o ooo ooo ooo 





Y ] 
TRADE MARK 
>> + <-> 











WALNUT, STREET, PEABODY..MASS., U. & A 





_ PHOENIX 





We are still doing business at the old stand, and desire 
to announce to the trade that we are running full time and 
manufacturing and selling everything in the 


Battery and Specialty Line. 


We have discontinued the manufacture of Electric Light 
Carbons and Street Railway Motor Brushes of every description. 


Our Products are the best. 
Our facilities are unsurpassed. 


We are in position to make prices to meet the require- 
ments of the times, or competition of the world. 
Our stock is complete, and we solicit your business. 


Phoenix Battery Mfg. Co. 


ST. LOUIS,; MO. 
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Up-to-Date 


th Zimdars & Hunt 


HIGH-GRADE SPECIALTIES 


SWITCHBOARDS 

KNIFE SWITCHES 

PANEL BOARDS 

FEEDER AND MAIN BOARDS 
VOLTMNETER SWITCHES 
AUTOMATIC SWITCHES 
LUGS, CONNECTIONS, ETC. 


Send for Catalogues and 
Discounts 

















Zimdars & Hunt 


127 Fifth Avenue, New York 


CHICAGO 
BADT-GOLTZ ENG. CO., Monadnock Block 
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CARRYING CAPACITIES AXD DIMENSIONS OF WIRES AND CABLES. POLES FOR ELECTRIC LIGHT WORK. 
Por Opes and Concealed Wort, as adopted by the Fire Underwriters It is very essential to a proper installation that the 
Se aS : poles receive due consideration, a fact that is too often 
all overlooked. 

q a F z In selecting the style Uf pole necessary for a certain 
g. | 8 i ii ae H | i class of work, the conditions and circumstances should 
. ee! i é aj 7 be considered. They may be arranged in three classes, 
a Fi gkis a* | 4c 3 the size of wire they are to carry being one of the im- 

= portant regulating circumstances. 

First Class—Alternating current plants for li 
els] gel t] iit] gg] zl, sah tooun, iain las oh tn dead come of pe 
So) 2] sets] Sie] 38) al of from 30 to 35 feet with G-inch tops. These are strong 
a.) 2 ans] wo] « i2ee | pe) @ enough for all the weight that is placed upon them. 

" wi els ime) earl eS 1, No pole tess than 30 feet with 6-inch top should be 
= wal S| S| wal wel 2] 33 placed om a corner for lamps. The height of trees, of 
mi Se] S| S| Ss] Ss) is | Ss course, will have to be considered in many cases. For 
= am| «| o| sm] nol] ww B the Edison mumcipal system where more than one set 
=| 23] 3] S| se] 3] S| a of wires are used for street {ghting, a 6-ineh top should 
= S| & 3 | :tas| wen] os 3 be the size of the polés, the length being not lets than 30 
| se | 0) we} | rm) oo) om | 9 feet, and more if the streets be hilly and filled with trees. 
18 | 3| 3) 3) 2) 23) 3)! Second Clas—Town lighting by arc fights. All poles 
13 | Ss) S| Si) Se Ss] S| should be at least 6-inch tops. The corner poles should 
eo | soo) «| mm an| @ m0 be 6j-inch tops, and wherever the cross arms are placed 
| Ha] SB) 31S) Sees |e | ses on a pole at different angles, the pole should be at least a 
fos| sume | fo | Se | oes lame | gS | scr 6tinch top. A 30-foot pole is sufficiently long for the 
econ Pencx! Socy Tied Bens! ae ‘4 —— main line, but it would be advisable to place 35-foot 
woos} sooo} ome | sx | cnsizm | 23 | cine ogee 
Hoont | tient} ws | es | owes | ane Hy | $3 worked Class—Where heaty wire, sueh as No. 00, is 
es | ae | ia | 3 ows |e a3 Ss used for feeder wire, the poles should be at least 7-inch 
1413.5 rs00m0 | 1x0 | ws | conc | ome 5 | ssa tops. Where mains are run on the same pole line the 
iat |ieeee| tao | se | somleme | Sy [sist strain is somewhat lessened, and poles of smaller size will 
2} 1se7.7 | tgu0.s00 | 366 | 98s | | a jee answer all purposes. 
| Hst'3 | 'Somaxo | tere | too | came | am ates ; 
eo =o er Ld |" Cull Poles. The question-as to what is a cull pole is 
= ! : ba sie something on which many authorities differ Of course, 
canker St tans of cables between 20/000 M.. and ZeeRAND C. ML. rater vo if specifications call for a certain sized pole, parties sup- 
® = 











Sample page of tables. 


Size of Books 4144x7 
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Sample page, outside work. 


inches. 








Every Supply | 











Sample page of construction. 


Every Electrical 


‘¢‘ The recognized authority on Wiring and Construction.” 
—The Electrical Journals of America and England. 


STANDARD WIRING 


For Electric Light and Power. 


By H. C. CUSHING, jJr., A. I. E. E., 


Electrical Engineer and Inspector. 


The Universally Adopted National Electrical Code ex- 
plained and illustrated i in this handbook. 


ADO PTED 
By the Fire Underwriters of the United States. 
By Cornell University, Stanford University and other technical 
colleges and schools. 
By over 27,000 Electrical Engineers, Central Station Managers and 
Wiremen. 
BECAUSE 
It is the only book on Wiring and Construction kept strictly up-to- 
date. 
It containsall the necessary Tables, Rules, Formule and IIlustrations. 
It settles disputes, and if referred to before wiring will prevent 
disputes. 


FLEXIBLE LEATHER COVER (Pocket Size) $1.00. 


Sent na to any address in the | H. £. CUSHING, Jr 
. ae 


world upon receipt of price by the | 
publisher. 39 Cortlandt eee 
Discounts to the trade only. || NEW YORK, N. Y., . A. 





All Technical 
Book Stores. 
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or damp places for fear that water ‘may soak into the 
wood and cause leakage of current between the wires, 
burning the wood and starting a fire. The action of the 
current in a case like this is to very gradually convert the 
wood into charcoal, then dry the water out and ignite 
the charcoal thus formed. Great care should be observed 
in driving nails into moulding in order to avoid punctur- 
ing the insulation, and possibly grounding the circuit in 
a way that would not only be difficult to locate, bat 
might cause a concealed fire back of the plastering or 
tached. 


be made of two pieces, a backing and capping, so con- 
structed as to thoroughly encase the wire. It should 


Sampha of Approved Moulding when, Siled sn covered with at east 
provide a one-half inch tongue between the conductors 
and a solid backing, which under the grooves should not 
be less than three-eighths of an inch in thickness and be 
able to give suitable protection from abrasion. 

Concealed Wiring or that which is to be run between 
walls and .floors and their joists, should always be done 
with approved rubber covered wire, and should be 
rigidly supported on porcelain or glass insulators which 
will separate the wires at least one inch from the surface 
wired over, and the wires kept at Jeast ten inclies apart, 
and where it is possible wires should be run singly on 


separate timbers or joists. The insulators should not be 
placed farther than fout feet apart in any case and where 
there is any liability of the wires coming in contact with 











Sample page, inside work. 














sbunt-wowad bipolar motor, using cireatt breaker instead 
of doub'e-pole cut ous. 











Sample wiring diagram 


Sample page, pole work. 


United States 
and England. 
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Allen & Co., L. B......... eiSiewvek ne de moe "Yen vesseeee 67 
American ell ‘Telephone So. 0 Camp LO See 60 
American Electric Heating Corporation. . 31 | Central Minotrhe'O0.s..0.5 cc. ciscccdoreee 389 
American Electrical Heater Co........... 59 | Central Manufacturing Co..............+. 59 
American Electric Specialty Co.......... 29 | Central Telephone & Electric Co.... ..... 75 
American Electric Telephone Co., long- Chicago-Edison CO. cov ce covcevesessccccces a 
distance telephones............+..- 75 Chicago Insulated Wire Co........... Oe 
American Electrical Works,insulated wire 1 a & CO., L. Preeseeeee coceeev ees 14 
American Engine Co.........ses00eecveeew 68 Clyde Line... cettibsnnienccen hens 
American School of Correspondence. 55 Columbia Incandescent Lamp Co.: 15 
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Billings & Spencer Co............sseceeeee 1 Eddy Electric & Manufacturing Co 31 
Bossert Electric Construction’ Co. seeeeseeee 33 Edison Decorative and Miniature Lamp 
BERT, Bs Eis ve0scesccenvecescses pieuen eee 4 MORIN 5 cin dan cess va tclcduignotee! vs 42 
Bristol Co....ccececcesecss--- Skekohhabreess 1 Edison Manufacturing Co 70 
Brixey, W. R Dak Dshiceueels GB hake ses bese 66 Edison, Jr., Thos. A., Electric ‘Light & 
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Buckeye Electric Co... Saini, Sabie << | SEED, insinuscacaheksoxekunskdenies 20 
Bullock Electric Manufacturing Co....... 33. Electric Appliance Company, supplies..... 1 
(Continued 


THE BAIRD BALL-BEARING CHRONOGRAPH 


THE ONLY RELIABLE TIME STAMP. 


This time stamp is especially adapted for office use in stamping 

mail, telegrams, time of receipt and filling of orders, etc. 

By means of a simple attachment and ticket form, this machine 
can be used in the workshop or factory as an employé’s time 
recorder, or for timing workmen on special job-work. 

Suited for street-car companies at transfer points in stamping 
tickets and for toll stations and telegraph companies. Elapsed time 
can be mentally figured at a glance. 

Machines cheerfully sent on trial—sale to depend on merit alone. 

For circulars, prices and further particulars, address 


BAIRD-CHANDLER MFG. CO., 1 13 Clinton Street, Chicago. 
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Electric Storage Battery Co... 









Electric Vehicle Co........ ° 81 
Electric Launch Co ........-.scsesesseeese 40 
Electrical Engineer Institute of — 
spondence Instruction. . as 
Electrical Engineering Publishing O0.<.1. 
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Emerson Electric Manufacturiag Co...... 36 
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Eureka Electric Co..........-. Pienesse eile EO | 
Falcon Electric Manufacturing Co...... pe ae 
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Farr Telphone & Construction Supply Co. 75 
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| Fisher Electrical Manufacturing Co. 5 
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For Sale.....sccccccesccees 60 
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Hart & Hegeman. electric switches..... 716, 17 
Hart Manufacturing Co............-.-- ‘ose Oe 
Hays Construction Co........+++ esis 8 
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Hilton Bridge Construction Go." .2,°°"" rH 
Holophane Glass Co..... paeeeee Se 11 
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India Rubber and Gutta Percha Ip- 
sulating er A a ae 20 
Indiana Rubber & Insulated Wire Co.. 1 
| Invernational re Schoole. .28, 55 
Jandus Electric Co.........eseeeeseeessss. 2 
SOOT Wy Ci avs Sisco ess ee kcecc ese. 62 
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Have You Received 
Bulletin SOO5? 


Reduced Prices on “Standard” High-Grade Knife Switches, 
specially designed for fine switchboard use. 


The Emerson Electric Mfg. Co., 


St. Louis, Mo. 





FOREST CiTY ELECTRIC 


ROLL 


ithe 


COMMUTATOR BARS 





CLEVELAND O. 


HAVE STOOD THE JEST OF TIME 








il- 


iM 


39 Cortlandt St., 
New York. 





ELECTRICAL MACHINERY 





FOR POWER 
AND LICHTINC. 


Boston 
Washington 
Chicago 


Apply for our latest 
Bulletin No. 9. 
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AMERIGAN STEEL & WIRE Co, 


AND THE 


WASHBURN & MOEN DEPARTMENT, 














| CHICAGO. NEW YORK. SAN FRANCISCO. 





--MANUFACTURERS OF... 


ELECTRIC 
IRES 








OF, EVERY DESCRIPTION. 





Trolley Wire. Round, “Figure 8” or “Crown” Cables, Lead Covered 


any other special shape. ; 
fol mm elave(sia-4ae)0laleM-1-1 a alot 





Weath ' & Wires. 
a ne o Office Wire. 


s i , Asbestos and Cotton : ; 
Magnet Wires covered; also single yWatalenalereshee) am a Al ase 


ro} eke loli: Mm Oxo acelammoteha-la-lemm  colelalemm-fol0l-|a: Mele 
Rectangular. Car Wire. ©Crown” rubber covered 
» Twisted for Street Stranded. Made specially 
Insulated Wires. Railway, Telephone for wiring Cars. Cotton or paper wind over 
and for general signal service. Toreyalel elon del amide mm feloll lie: hd: Mm Gals Mm ant-1 4)al-ame) mele) ial c— 


66 - mr lalem*la- SA: lalalar-m@anlcseaelolel-lar-lelalclalar-mcem-lee-lalel ot 
W.& M. “Crown” Rubber Wire 


of exceptionally high grade for high voltage iWaaakehaelas Binding Wires. 
electric lighting. 


4 . z - 
: “Globe” Rubber Wire ‘or 'ow vor Feeder Cables. Bere of Susuated: ip 


- Our ‘‘Crown”’ and ‘‘Clobe’’ wires both con- Capacity. 
iio} gaa Mem comm dal: Mmmal:) amu, F-balelar-] mm -S:lond afer: ) mm Oxele(:) 
"Standard. Lamp Cord. 


High Crade W.&M. Double Calvanized Telegraph and Telephone 


Wires. Our ‘Extra B. B.”’ ‘“‘B. B.’’ and ‘‘STEEL”’ arethe world’s standard in their 
respective grades. 


Our Span Wires, TOLUEsT aome- Vale, Cuy Wires most heavily galvanized. Unequaled 
‘ ; 











i folam-)islotl-Jaloh Pam) da: Jel-ademe-lalemmellle-lo)1Iba 
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Under Patents of 


THE AMERICAN ELECTRIC HEATING CORPORATION, 


We manufacture 


ELECTRIC HEATING GOODS 


Stoves, Laundry and Tailors’ Irons, Glue Pots, Soldering Irons, Curling Iron Heaters, Heating 
Pads, Radiators, Solder Pots, Foot Warmers and Cooking Apparatus in great variety. 


ELECTRIC CAR HEATERS 


Of these we have fourteen different forms so as to meet the requirements of any arrangement of 
seats. Our Enamel type is new and worth investigating. 


ENAMEL RHEOSTATS AND DIMMERS 


(UNIT SYSTEM) 


for all purposes. Send for Catalogue of any of the above that interest you. Made only by 


The Simplex Electrical Company, | 


CHICAGO OFFICE : 
MONADNOCK BLOCK. 











PACIFIC COVERETTE 


A NEW IDEA IN ELECTRIC LIGHTING. 


A Flexible Covering for Incandescent Cord, Tele- 
phone Wires and Electric Wires. 
CHEAP, DURABLE, HANDSOME. 
: ne i ee 





¥ i 





Gas Fixture before it was made a 
Combination with Coverette. 


Old Same Gas Fixture after being changed to 


Combination with Coverette. 
Can be used in many ways for adding grace and beauty to drop lights and elec- 
The Pacific Coverette 


tric fixtures. has been favorably passed 
on by the Board of Electrical Inspectors. 


PACIFIC ELECTRIC Co., 


SEND FOR CIRCULAR AND PRICES. LA CROSSE, WIS. 
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Cambridgeport, Mass. 


8eee 


"vivexo WIRES AND CABLES | 


« 
2 
« 
« 








FOR EVERY SERVICE. 
For Underground, Aerial and Submarine use, 








“Safety ’ wires and cables have the indorsement 
of some of the largest users in the United States. 
Write for our booklet containing the experience 
of users. 


The Safety Insulated Wire & Cable Co. 


LEONARD F. REQUA, 225 to 239 WEST 28th STREET, 
GENERAL MANAGER. NEW YORK. 

















The G. & E. 
Boring Machine 


For ccee 


Electrical Wiring. 
Saves at least 50 per cent labor A r m wt m 








in boring holes; wires can be pulled 
no stepladder for boring holes. If 

rs 
aie SAVER 


through many holes; it saves wire; GREAT 
you want to control the wiring in 
a 5 i C 
G. & E. Electric bo. 


it saves the insulation. You need R 
your town, write for prices, etc., 
BINGHAMTON, N. Y. 
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" Geutral Clertrir Gouryauy, VP 


General Electrical Material, 
264-270 Fifth Avenue, 


CHICAGO. 
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The Electric Launch Co., Morris Heights, New York City. 


Electric Launches. 


NEWEST TYPE. ALL MOTIVE POWER BELOW FLOORING. 


Safe. Reliable. 
No Heat. No Smeil. 





Simple. 
No Smoke. 
FULLY GUARANTEED. 





Batteries easily charged from any direct-current lines, but 
can be used everywhere with our Portable Charging Plant. 
ILLUSTRATED CATALOGUE MAILED ON REQUEST. 
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(Ulassified Index, page 66.) 
ANNUNCIATORS, BELLS 
AND 
HOUSE WORK. -%.#.# 
We manufacture an extensive line of 
Annunciators, Bells and other Supplies 
for House, Hotel, Factory and Marine . 
Work. Our prices are low. Our goods 
are the best. Our catalogue is com- 
plete and fully illustrated. You can 
have a copy for the asking, if you will 
mention this journal. 
AT wURING| 
PARTRICK, CARTER & WILKINS 
9 —); 
MANUFACTURERS OF 
El ical Good 
ectrical House Goods, 
Established 1867. PHILADELPHIA. 
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SHIP 


HIGHEST -GRADE 
IMPORTED 


CARBONS 


For Electric Lighting 

are the 

ACME OF PERFECTION. 
ONCE USED 

ALWAYS USED. 


THE BEST 


AT 


RIGHT PRICES 


AND 


PROMPT 
SHIPMENTS 


is what you want. 


a 


These are the fundamental 


HX 





—__—_—_— + 


principles of our business 





system..... 


Electrical Supplies of Every 
Description. 


SCHIFF, 
JORDAN & 
CO. Nos. 232-234 


Greenwich Street, 
New York. 
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Wheeler v 


Remectors 







Adapted for 
all uses ; 


. Manufacturers also 
of Church Lights, 
electric, gas, Street Lamps, 


or oil. Headlights, etc., etc. 


Wheeler System of Reflectors. 
Standard. 


The acknowledged 
Send for Catalogues. 





Wheeler Reflector Company 
18 to 24 Washington Street 
Boston, Mass. 














NATIONAL ELECTRIC CoDE STANDARD. 
SY 





“ Slow-Burning Weatherproof, 


“0. K.” Weatherproof ana 


WIRE. 


PHILLIPS INSULATED WIRE CO., 


OFFICE AND Factory: PAWTUCKET, R. I. 


Slow- Burning 


PRICES AND SAMPLES 
ON APPLICATION. 

















Hilton Bridge Construction Co. 


ALBANY, N. Y. 
STEEL CONSTRUCTION FOR 


BRIDGES 

ROOFS 

BUILDINGS 
ano TROLLEY POLES, Etc. 


Heavy Steel Construction for Power Plants, 
Coal Pockets, &c. 
Designs and Specifications a Specialty. 














SEND INQUIRIES ro ALBANY, N. Y. 














42 


PLATINU 


ELECTRICAL REVIEW 


408=410=412=414 








Vol. 36—No. 1 


IN SHEET OR WIRE, ANY SIZE, SHAPE OR DEGREE OF HARDNEss 
FOR ALL PURPOSES. ; 


BAKER & Co., 


N. J. Railroad Ave., Newark, N. J. 


New York Office, 120 Liberty Street, 
Scrap and Native Platinum Purchased. 





cAGO] 


NSULATED 


152-154 Lake St. 


WIRE 


(0 © 





CHICAGO, ILL.U.S.A. 








EVERY ONE KNOWS 


or ought to know, that we lead in the 
manufacture of Candelabra, Series, Dec- 
orative, Battery and Miniature lamps. Our 
latest Catalogue (No. 1017) to be had for 
the asking. 





Some of our special X-Ray tubes have 
Iridium targets. The regulars have Plat- 
inum targets. We are still making the best 
Barium fluoroscopes. 


Epison DECORATIVE & MINIATURE 
Lamp Dept. 


(General Electric Co.), 
Harrison, N. J. 














3 --Electrical Catalogues-- FREE 


LIGHTING,’ “TELEPHONE, © HOUSEHOLD SUPPLIES. ” 


me. 1}. STEWAR 


4090; 


ult Storage Batteries, 


SOMETHING ENTIRELY NEW. 


Giving greater efficiency and less weight 
than any other Storage Battery. 





















ESPECIALLY ADAPTED FOR ———_—_—ilih 


Electric Vehicles, 


Central Station Lighting and Power, 
Electric Elevators, 

R. R. Signal Apparatus, 
Telegraphs, 

Telephones, 

Electric Fire Alarms. 


SEND FOR DESCRIPTION AND CATALOGUE. 


Gould Storage Battery Go. 


N. Y. Office, 25 WEST 33d ST., 
Works, DEPEW, N.Y. NEW YORK, N.Y., U.S.A. 





MANUFACT 


L.B. 


1335 


ALLE N-.CO.. 


coLuMBiA AVE CHICAGO ILL 


RED "EXCLUSIVELY BY ca 


INC. 











OUTLET OR JUNCTION BOXES. 


WARD LEONARD ELECTRIC CO., 
Bronxville, N.Y.,U.S.A. 











W.R. OSTRANDER & CO. 


22 DEY STREET, 
Manufacturers of 
SPEAKING TUBES, WHISTLES, 
ANNUNCIATORS, 
Electric and Mechanical Bells. 
Factory : 
DE KALB AVE., 
BROOKLYN. 
Send for 
Illustrated 
Catalogue. 





ny 





INDIA AND IN ANY 
AMBER . SHAPE OR 
= PATTERN. 


EUGENE MUNSELL & CO., 
218 Water Street, New York. 
117 Lake Street, Chicago. 
WRITE FOR SAMPLES AND PRICES. 
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JOHN T. McROY. 
NEW YORK: CHICAGO 
302 BROADWAY. 915 CHAMBER OF COW MERCE 


TELEPHONE CONNECTION, 
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The Wyckoff 
Creosoting Co.¥'" — 


Wyckoff Wooden Coniuits, 
ALSO POLES AND CROSS-ARMS 
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FRINK’S PATENT SPECIAL WINDOW REFLECTOR 











, = = ——— = = = —— = ea 


















Patented April 20, 1897. 
No. 581.093. 














‘inety-nise per cent cag windows are imper- This makes a very desirable window reflector, as the 
fecily lighted, and especially so where electric lamps : : : : reflectors are put out of the way and concealed from 
a ised. Most of fhe lamps are scattered on the We will consider it a favor if view, at the a time concealing the direct light from 
| m and at the sides of the windows, where they contractors and supply houses will the eyes of the observer, and giving a strong, even 
cin be seen by lookers in, and where they attract more P A light down where wanted, thus doing away with the 
attention to themselves than to the goods they are im- send us the names of parties using annoyance of a dazzling light inthe eyes. We strongly 
p ctly lighting. The ¢deal window light should <8 . recommend this style of reflector as the very best 
lig t the goods and not be seen while doing so. or about to use an imitation of store window light in existence, and it has been adopted 

PRINK’S SPECIAL PATENT WINDOW RE- this reflector, and by whom in- by leading stores in the principal cities in the United 
Fi. CTOR for Electric Light, lined with Silver-plated States. It is usedalso largely for lighting Art Galleries, 
Corrugated Glass, is placed in top of window near the stalled. Pictures, Steck Exchange Boards, Border Lights, 
front glass, reflecting the light inward and downward. Telephone Switchboards, etc. 





To get results, Reflectors should be used entire width of window, with lamps 9 or 12 inches apart, as desired. 


Frink’s Electric Cluster Reflectors 


with three to eight lights, have solid metal frames and are lined with silver-plated corrugated mirror 
or opal glass, in sections rigidly held in place, making them far superior to the ordinary opal 
| reflector shades. There is no danger of the pieces breaking and falling on valuable goods nor on 
the heads of those beneath, as with the opal shades, and, now that we are able, by the aid of 
expensive machinery, to furnish them at about the same price as the 
ordinary opal shade, they are extensively used. 


Qver Forty Years of Light. 


No. 2509, Plain. No. 2505, Brass Band, Plain or Embossed. 


SPECIFIED BY LEADING ARCHITECTS AND ENGINEERS, AND EVERYWHERE USED FOR LIGHTING CHURCHES, HALLS, 
THEATRES, ART GALLERIES, BANKS, STORES, STORE WINDOWS, SCHOOLS, TELEPHONE 
SWITCHBOARDS, OFFICE AND PUBLIC BUILDINGS, ETC., ETC. 


























No, 2396. 


No. 2398. 
THE FIRST PRIZE AT THE FIRST GREAT AMERICAN EXPOSITION. 
THE FIRST PRIZE AT THE LAST GREAT WORLD'S FAIR. 





BOOKS OF LIGHT. : Telephone: ‘‘860 Franklin.’’ 
PRICE LISTS AND ESTIMATES FREE. : Cable Address: ‘‘ Frink, New York.”’ 


i. P. FRINK, 551 PEARL ST., NEW YORK. 


GEO. FRINK SPENCER, Manager. 
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... KELLOGG... 
SWITCHBOARD AND SUPPLY CO. 


Manufacturers of 


Telephone Multiple Switchboards 


Sethandiiens Station Apparatus. 








Telephone Exchanges Installed sine 
Central Energy System, . — 
Supervisory Lamp Signals. 


OWNERS OF KELLOGG DIVIDED EXCHANGE PATENTS, 
And ONE HUNDRED AND FORTY Other Telephone Patents. 











a manufactured and installed by us for the Kintocn TELEPHONE 
in St. Louis, Mo. Present equipment is 8,800 lines, with 


a pedi for 20,000 lines. 


Built and operated under Kellogg Divided Exchange Patents. 
We have installed, or are now installing, the following Multiple 
Switchboards for independent exchanges : 


Cleveland, Ohio, Indianapolis, Ind., Anderson, Ind., 
Wilkesbarre, Pa., Pittsburgh, Pa., Baltimore, [Id., Columbus, Ohio, 
AND OTHERS. 








Factory and Offices: 


: 
The Largest Telephone Switchboard in the World 
, and Green Streets, Chicago, lls. 





THT 
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FOR SALE. | 


275 tons of 7-inch Provi- 
¥% dence girder rail, dimen- 

sions and style as cut. 

This rail has had little 
‘¥< or no wear and is in good 
condition. Can be used for 
building purposes and can be had 
for an attractive figure, Chicago 
delivery. Address 

JOHN McNULTA, Feceiver, 


9314 Drexel Avenue, 
CHICACO, ILL. 


EDISON, JR., 
, PRIMARY BATTERIES 


for all closed-circuit work. One and 1ine- 
tenths volts per cell Permanent connec- 
tions ; no corroded wires ; clean ; easy to 
handle. 






Hand and Special Magnet-winders, 
.ade by H. ANDERSON, Peekskill, N.Y. 





For sale by 


ALL ELECTRICAL HOUSES. 


Catalogues and full description. 


‘EDISON, JR., 


Electric Light and Power Co., 
22 WILLIAM STREET, - = NEw YORK. 


“TWO BALLS” ELECTRIC AIR HEATERS 
ADJUSTER. 


Take your light where you 
want it—up, down or side- 
wise; stays where you put it; 
no springs or mechanism. 

Enamel finish for factories. 
Polished for finer service. 





8-cell battery ; 15 volts; 744 amperes. 

















ACENTS IN 
LONDON, PARIS, 
SYDNEY, N. S. W., 


TOKIO and BUENOS AIRES. 
OTHERS WANTED. 


Sole Manufacturer, aan 


M. 1. VOUCHT, American Electrical Heater Co. 
LA GROSSE, WIS., U. 8. A. DETROIT, MICH. 


Central Manufacturing Co. 


Chattanooga, Tenn. 


Manufacturers and 
Dealers in 


re) ‘'|ae 
Puan i. Yellow Pine Cross 
: Arms, Locust Pins, 


Oak Pins, Electrical Mouldings, Oak Brackets. 
Large stocks on hand. Delivered prices quoted, F. O. 
B. ears, your city, in any quantity. tg” Write us. 





Send for Price List and be ready for the 
Fall trade ; you will have orders for them. 
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NEW PROCESS 
Rawhide Pinions 


are 


Noiseless Durable 








&* 

For all 
High-Speed 
Machinery. 

* 


ad 
Wear 
Like 
Steel. 
* 


New Process Rawhide Co., 


Patentees and 
Sole Manufacturers. Syracuse, N. Ve, U. S. A. 








\ 


ie ch ite o 


$ Dynamos and Motors. 3 


We make bipolar, multi- 
polar and alternating - cur- 
rent dynamos and motors ; 
also motors for horseless 
carriages. cranes, elevaters, 
plating dynamos and rotary 
tran-furmers. 


Send fer illustrated cata- 
logue, with price-list. A 
written guarantee with each 
machine. 


We havea few second-hand 
machines on which we can 
offer favorable prices. 


Agent for New York 
and vicinity, 

PAUL T. KENNEY, 

Standard Type—60 Light, BipolarLincoln Dynamo. Bennett Bidg., N.Y. City. 


THE LINCOLN ELECTRIC CO, 


11-73 Ontario 8t., CLEVELAND, OHIO. 
$44440060664664466664604 





FOREEES TEE ECL ECHOES 
$60060666606606004 





SCIENTIFIC - AMERICAN, October 14, 1899. 


THE AUTOMOBILE MAGAZINE has at last come to 
hand and is the most thoroughly satisfactory peri- 
odical which we have seen in any language on the 
subject. It is of regular magazine size and has III 
pages. The quality of the articles is very high and 
the illustrations are of the best. Every one who is 
at all interested in the automobile will find some- 
thing in the new magazine which will interest him. 
Even the social side is far from being neglected, as 
there isan article on the recent floral parade at New- 
port and on the Automobile Club of France. The 
Automobile Index, which occupies some nine 
pages, is exactly what has been needed. On the 
whole the magazine is a most — one. 


31 State Street, 


_ $3.00 a YEAR. 








. SUBSCRIBE TO 


THE 


Automobile Magazine 


oN. Y. EVENING POST, October 9, 1899. 


The new illustrated AUTOMOBILE MAGAZINE (New 
York: U.S. Industrial Publishing Co.) has a very 
attractive appearance, and is so varied in contents, 
without undue padding, that one wonders how the 
editor can fill his pages hereafter. Still the list on 
page 101 shows that there is a considerable ‘‘ for- 
eign automobile press ;” and what foreigners can 
do in the way of furnishing ‘ ‘copy ’” to the printer, 
Americans can. The society feature of the new 
vehicle is brought to the front with news from the 
Newport festival—the driver, by the way, not al- 
ways sitting on the left. There are competent- 
seeming book reviews, and some concessions are 
made to the general reader in comicalities of pencil 
and verse. The magazine seems free from bias. 


NEW YORK. 
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FOR SALE. 

-In pursuance of an indenture of 
assignment, dated the 28th day of De- 
cember, 1896, the entire plant of the 
Montego Bay Electric Light Co. (Ltd.). 
For further particulars aud permission 
to view, apply to any of the under- 
signed: 

SamL. Hart, Montego Bay; EpGar 
TURNBULL, Montego Bay; A. H. 
Browne, Montego Bay; C. REt 
CAMPBELL, Kingston, Trustees, 
or C. E. SOAMES, 

Montego Bay, Jamaica. 


FARIS & THAYER, 


52 Broadway, New York, 


BANKERS AND BROKERS. 


Investment Stocks and Bonds. 








All ELECTRICAL STOCKS 
for CASH or MARGIN. 





Members of the New York Stock Eax- 
change. Telephone “1893 Broad.’’ 


J. G. White & Company, 


INCORPORATED. 
ENCINEERS, CONTRACTORS, 
29 Broadway, New York, N.Y. 
EQUITABLE BLDC., BALTIMORE. 











SHEAFF & JAASTAD, 


MECHANICAL and 
ELECTRICAL ENGINEERS. 
Plans and specifications for and superin- 


tendence of Electric Power and Lighting 
Plants a specialty. 


85 WATER STREET, BOSTON, MASS. 
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KLEIN'S 










CLIMBER’S 
LINEMEN’S TOOLS 


Catalogue Free. 4&@ Send for one. 
MATHIAS KLEIN & SON, 
@7-89 W VAN BUREN STREET. CHICAGO, ILL 





This Trade-Mark cites, Mains and, ‘Braiches 


dison Cut-Outs, Knife 





Switches, 
Jenkins Snap 
Switches, etc., 


Guarantees Satisfaction 





Philadelphia H. 7. PAISTE CoO. Chicago 





DRY 
He sUuBEN Cg, 


Prljl ADA, ph 
jOug)S Mp FAIR ENCES 
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dd: 


ER 


SE. 
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Telephones coetiverea>, $4.26, 

A complete instrument with trans- 
mitter, receiver, switch and _ press- 
button mounted on base. All parts 
well finished. Tested for 1,000 feet. 


The Volt Ammeter, $5.00. 


Jewel bearing and pest case. 
Adapted to primary and storage 
batter “> List of schools using it 
mailed on application. 

SEND STAMP for catalogue of tele- 
phone and volt ammeter. 


5: KNOTT APPARATUS 60., 



























LAMPS 


Uniform Candle-Power 


UNIFORM IN WaTTs 
Per CANDLE 


Prices Right 


Prompt 
Shipment 


08606008 006000000000000 


Write for Prices 


9OF9ODODNFDI9DSEG ODORS BDODO 


POOOOOOO 


HAIR SPRINGS 


For Electric Indicating and Recording 
Gauges, Steam Gauges, etc 








: ESTABLISHED 1877. 
LARGEST MFR OF HAIPSPRINGS IN US 





Non-Magnetic Hair Springs of Phosphor- 
Bronze and other non-magnetic metals. 


Hair Springs of any description manufac- 
tured to order. 


F. N. MANROSS, Forestville, Conn. 








16 ASHBURTON PLACE, - - BosTON, MASS 
CROSS-ARMS 


OLES BRACKETS, PINS TIES 


PROMPT SHIPMENT DIRECT FROM MILLS 


SAVE BROKERAGES AND SEND US YOUR 
INQUIRIES 


ECCLESTON LUMBER CO. 


29 BROADWAY, NEW YORK 


THE H. B. CAMP COMPANY’S 


Vitrifi ed Clay Gonduit. 


For Underground Telephone, nay or Electric Light Wires. 


This conduit is made of vitrified 
clay, standard size. three inches 
internal diameter. We can make 
any size or multiple of ducts desired. 
Laid with our patent Mandrel, a 
perfect alignment is insured. We 
claim for strength, economy, dura- 
bility, simplicity, cheapness and 
perfect insulation it is the best. In 
use by the most prominent com- 
panies. Any information cheer- 
fully given. 


Write for Catalogue. 


MANUFACTURED BY 


The H. B. Camp Company, 


AULTMAN, OHIO. 
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Electric 
Fan 


Manufac- 


turers 
who take Father Time’s 
hair by the forelock and 
early enter the market for 
next season’s sales, are the 
manufacturers who will get 
in April, May, June, as the 


SLE OEE BE LEE LE DRE LEO LL EE EP OE EE. 


the orders when the day 
comes ’round. If yovw’ll 
permit us to advise, adver- 
tise during January, Febru- 
ary, March, and you'll get 
TWICE as much business, 
other things being equal, 

The 


fellows who do not. 


ELECTRICAL # 
& & & REVIEW 


has the consensus of opinion 
of the manufacturers of 
Electric Fan Apparatus as 
being the best journal pub- 
lished for this particular 
character of advertising. ¢ 
Information as to advertis- 
ing tates, special positions, 
etc., etc., sent inane 4 
on application. 


5 Daal 


Electrical 


ATES EE RE PE BE ee ee ES EE OR PT 


Review... 


New York. 




















oa 
— 


January 3, 1900 ELECTRICAL REVIEW 


Maa KR The Ball & Wood Ball & Wood 
High-Speed Engine 


is noted for its smooth and silent running, and its ex- 
tremely low cost of maintenance. It is recognized as the 
standard engine for electric light and railway plants. Ball 
& Wood engines are made in all types for all services 
requiring the best economy and efficiency. 


The Ball & Wood Co., 


Elizabeien: N.s. 120 Liberty St., New York City. 





: 
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tail 
‘eam Pumps Condensers CAN WATER-WHEELS BE GOVERNED? 
aN 5 4 
CATALOGUES AND PARTICULARS ON REQUEST. If you will give us a description of your water-wheels and how they are 
set, we can refer you to a plant similarly arranged, where cur gcvernors are in 
M. T DAVIDSON, use. Our governors are now being used to regulate over 
43°53 Keap St., Brooklyn, N. Y. 133 Liberty St., New York City. 


SEVENTY-FIVE THOUSAND HCRSE-POWER 


of water-wheels in this country alone. We sell our governors with a 


A small quantity added to POSITIVE CUARANTEE 


DIXON’S PURE 248 any Oil or Grease largely 


increases its lubricating that they will give a better speed regulation than any other make of governor. 


oh Bp li LOMBARD WATER-WHEEL GOVERNOR CO., 


IS A BLESSING TO EVERY 
ENGINE ROOM AND ... PAMPHLET AND SAMPLE 
MACHINE SHOP. ..... Sent FREE. 6! Hampshire Street (Roxbury District), BOSTON, MASS. 
Jos. Dixon Crucible Co., Jersey City, N. J. 


30 Oliver St., Boston, Mass. 
























For Heads from 3 Feet to 2,000 Feet 


UPRIGHT and HORIZONTAL 


au'kinds of ELECTRIC LIGHTING 
STREET CAR and 
POWER PLANTS 


SPECIAL FEATURES—High Speed and Efficiency ; 


Strength; Fine Regulation and Steadiness of Motion. 
Built for Direct-Couple Belt or Rope Drives. 


LEFFEL AUTOMATIC ENGINES From 10 To so H.-P. 


Equipped with Finest Governing System; Affords Best Possible 
Regulation, with Highest Economy in Steam. Particularly Well 
Adapted for Electric Light and Power. 


ag Py A Rs JAMES LEFFEL & CO. 


writing please state your re- 
SPRINGFIELD, OHIO, U. S. A. 





quirements. 
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BELTS? YES!!! 


Everything is not direct-connected, yet, if the 
belts are marked with any of the following 
brands they are all right. 


JEWELL DYNAMO BELT 


EVERY |10O FEET 
- BRANDED 


JEWELL EXTRA BELT 


EVERY 10 FEET. 
BRANDED 


JEWELL HARTFORD BELT axtQyigipe 


EVERY {10 FEET. 


BRANDED 


They are all fully guaranteed and are made by 


JEWELL BELTING GO., 


TANNERS OF 


OAK BELTING LEATHER 


AND MANUFACTURERS OF 


LEATHER BELTING. 


MAIN OFFICE AND FACTORY: 


HARTRORD, = = = = CONN. 


BRANCHES: 


Third, Somerset and American Streets, Philadelphia, Pa.; 175 Lake Street, 
Chicago; 1306 Washington Life Building, New York. 
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oy ; possible arrangement of pistons. Perfectly and indepen- fe 
o dently accessible. od 
5 Hs of 
| of 
e 
No more valve gear * 
of than the simple engine and only one added piston. ye 
of # a a, 
4 Ss 
9 e e oe 
» A saving in steam fe 
of of fully 25 per cent may be depended on 

with all loads and without the condenser, 

and nearly ‘double that amount of saving 
when run condensing. 
Hm Mm 
HP............ 18.52 LHP HP ............. 29.97LHP ee 4328 LHP. 
WE FURNISH COMPLETE ELECTRIC PLANTS, LE OS INE Ee EE AOL 
INCLUDING ENGINES, GENERATORS AND These diagrams show a constant receiver pressure under varying loads, and a perfect division of work 
MOTORS OF OUR OWN MANUFACTURE. between the pistons, which accounts for the remarkable showing these engines make under varying loads. 











AMERICAN ENGINE COMPANY, 
48 Raritan Avenue, Bound Brook, N. J. 








NEW YORK OFFICE, 95 LIBERTY STREET. 








SALES OFFICES: 
Tallmadge & Wilson, 1423 F Street, N. W., Washington, D. C.; Larkin Manufacturing & Engineering Ce., Manhattan Building, St. Paul, Minn. 
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.. And you can—by using.... 


oe SoMMUTATOR GOMPOUND 
CROWN 


_ EONMUTATOR LeUMe 


STOPS THE SPARKING,HEATING AND CUTTING 
cere =J2 THE. LOP?. MUTATOR {fhe 


CROWN 


COMMUTATOR COMPOUND 


a eee SPARK Be. »HEA Asai ih, 
23> OF THE CONMUTATOR 


THE BEST COMMUTATOR LUBRICANT KNOWN, 


SEND FOR SAMPLES AND PRICES 


Woven Wire 
Dynamo Brushes 


ANYTHING 
YOU WANT 
AT THE 


LOWEST 
PRICES 


We are supplying the largest consumers in the United States, Canada and Mexico 














CROWN K 








CROWN 


We make all grades and defy competition 
SEND FOR SAMPLES AND PRICES 


CROWN WOVEN WIRE 
BRUSH COMPANY 


SALEM, MASS. 
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Electrical 
Industrial 
Developments 


FOR THE YEAR OF 


I900 


will be active throughout the world. 





Probably no year in the history of the world 
will see such an immense amount of construc- 
tion in electric lighting, street railway and 
telephone installations and extensions as the 
year 1900. 

The products of the shops of American 
electrical manufacturers are standard in every 
corner of the globe; more than that of any 
other nation. Hence, electrical expansion, 
industrially, will be the keynote for success for 
these manufacturers. 


Advertising — persistent, effective, original 
advertising—will be of value for these possi- 


bilities. 
The Electrical Review enters this new year 


with improvements in editorial methods and 
business organization, of great advantage to 


advertisers who desire to become identified 
with this movement towards ‘“ expansion.” 
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6,000 HorsE-PoWER PLANT OF GREEN’S ECONOMIZERS IN COURSE OF CONSTRUCTION. 


eo 


why not increase the capacity of those you now have? An 


Instead of Buying More Boilers actual saving of 10 to 20 per cent on present boilers can be 


accomplished by the installation of a 


a". 9 Ci RE EN’S ei 
Fuel Economizer 


in your engine room as a boiler adjunct. This applies to power stations, whether for electric supply or electric traction. The Green’s Econo-, 

mizers have been applied to the larger electric power plants the world over. Advantages: Savinginfuel supply. Escaping heat arrested 

and re-used for heating feed-water to the evaporation point. Repairs saved and life of boiler prolonged. Easily applied to any type of boiler. 

Made for extreme high pressure from specially strengthened patterns. Complete economizer plants installed with different systems of draft. 
May we correspond with or call upon you to explain further our system ? 


VUSCOVUSCSUVowwHei 





DESCRIPTIVE BOOK FREE. 


THE GREEN FUEL ECONOMIZER CO., 


Sole Manufacturers in the United States. MATTEAWAN ’ N. Y. 





Air Brakes, 
conta Air Brake Co. 
Alterna 
aaeee Biectrie Mfg. Co. 
General Electric Co. 
Siemens & Haiske — Co. 
Warren Electric Mfg. 
Westinghouse iivetie ry Mfg. Uo. 
Aluminum. 
Piutsburgh Reduction Co. 
Batteries, Semere 
Bunnell & Co., J. H 
Edison Mfg. Co. 
— Jr, ; Electric Light & Power 


0. 
Federal Battery Co. 
Peru Electric Mfg. Co. 


he, Wm. 
Batteries, Storage. 
rican Battery Co. 
meri Storage A Co 
Gould Storage Battery Co. 
United States _— Co. 
Battery Material 
Bunnel! & Co., J. a. 


ells, 
Cdwards & Co. 
Ostrander & Co., W. R 
Belt Dressing. 
Dixon Crucible Co.. Joseph 


elts. 
Jewell Belting Co. 
New Process Rawhide Co. 
Boilers, | 
Rabcock & Wilcox ('« Th. 
Green Fuel Econumizer Co. 
Stirling Cv., ‘i he 
Books, Technical. 
Cushing, Jr., H.C. 
Electrical Review _ Co 
Van Nostrand “ate 
Braiding Machine 
Bare. Eagland Butt Co. 


ey Bridge Construction Co. Fisher Electrical Mfg. Co. Fiber. Lamp Department. Repairs. 

Brokers. Genera! Electric Coe cannes tiny Ss. Gen’! Incandescent Arc Light Co _ Chicago-Edison Co. 
Faris & pave Gen'l Incandescent Arc Light Co. Fixtures, Gas and Electric. Lamps, Incand t. Reflectors, 

Brushes, Dynamo. Lincoln Electric Co. McKenney & Waterbury. Seinive Menten.” Frink, I. 'P. 

American Wown Wire Brush Co. Onondaga Dynamo Co. Fuse Wire and Links. ae orel El eotste. Oo. Pairpoint Mfg. Co, 
Crown Woven Wire Brush Co. Siemens & Halske Electric Co. Seonerat Migakibe te Gene —— Wheeler Reflector Co. 
a ~ Pa a O — aes Mtg. Oo. Melntire Ca, The © Hardy Lamp Co. pee bight Oo. Rheostats. 

io Electric Specialty Mfg. Co arren Electric cago 
Partridge Carbon Co. Westinghouse Electric & Mfg. Co Glgbes, Shades, Ete. Pees York & Ohio Co Cutie Cleaner ite: Co. 

= — ee peu Electric Locomotives. orn Glass Co. Sawyer-Man Electric Co. Gen'l ee ee - 

onan n “ _— e Co . ns a nese - Phoenix Glass Co. Shel! ae Co. fay parents t 2 Co” 
New England Butt Co. Lotte nore Works. Graphite. Wosting Reade Electric & Mfg. Co. Schools. 

Carbon Points. Electric Heaters. Dixon Crucible Co., Jos Launches Am. School of Correspondence 
Gen’! Incandescent Arc Light Co. American Electrical Heater Co House Goods. Electric Launch Co Electrical Institute of 
National Carbon Co a Car Heater Co. Central Electric >. ‘ Correspondenee Instruction. 
Reisinger, Hugo. . Johns Mfg. Ostrander & Co., Laundry Irons. International Corresp. Schools 

Speer Carbon Co. United Electric fieating Co. Partrick, Carter ae Wilkins. United Electric Heating Co. United Correspondence Schools. 
(Continued on page 70. ) 
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— cw fnigiand _ Co. 
Circuit-Br 

Ward perees t Electric Co. 
Coal Mining Machinery. 

General Electric Co. 
Commutator Bars and Re 

Forest City Electric Wor! 
Commutator Lubricant. 

Allen & Co., L. B. 

0aa Mauufacturing Co. 

Ohio — Specialty Mfg. Co. 
Condens 

Wheeler Pionteneer & Engineering 


Condensers (Electric). 
Marshall, Wm. 


Conduits 
American Vitrified Conduit Co. 
Camp <o 
McRoy, J john T. 
Michigan Pipe Co. 
National Conduit & Cable Co 
Wyckoff Creosoting Co. 
Connectors and Formieshs. 
Mcintire Co., The 
Cord Electric. 
Samson Cordage Works. 
Contractors and Engineers, 
Arnold Electric Light and Power 
Station Co. 


Desk Lamps. 
McLeod, Ward & Co. 
Pacific Electric Co. 


Drop Forged Commutator Bars. 
Billings & Spencer Co, 
Dynamos and Motors. 
ullock Electric Mfg. Co. 
Central Electric Co. 
Eddy Electric & Mfg. Co. 
Elwell-Parker Electric Co. 
Emerson Electric Mfg. Co. 





Electrical Instruments. 
Bossert Klectric Gomme netiols Co. 
Central Electric Co. 
General Electric Co. 
Gen’! Incandescent Arc Light Co. 
3 ee Electrical Instrum’t Co. 
E 


Co. 
Whitney Electrical Instrument Co. 


Electric Soldering Irons. 
American Electrical Heater Co. 
Electrical Sopplics. 
Barron & Cu., 8s. 
Bibber-White on 
Bunnell & Co., J. H. 
Central Electric Co. 
Corey, . 


Kilectric Ap 

Manhattan Electrical Supply Co. 
Novelty Electric Co. 

Ohio Electric Works. 

Pettingell, Andrews Co. 


Plass, H. E., a tala Co. 
Frank i. 


Stewart, 

Western t“lectric “a 
Electromobiles. 

american Klectric Vehicle Co. 

Electric Vehicle Co. 


Engineers and Contractors. 
Hays Construction Co. 
New bp geen Engineering Co. 
Scheaf 
White & Uo., J. G. 

Engines. 
Awerican Engine Co 
Bali & Wood Co. 

Fans and Fan Motors. 
Central Electric Co. 
Dayton Fan & Motor Co. 
Emerson Electric Mfg. Uo. 
General Electric Co. 
Gen’l Incandescent Arc Light Co. 
Warren Electric & Specialty Co. 


Instruments (Testing and Record- ° 


lug. 
American Electric Specialty Co. 
Bristol Co., ‘The 
Genera! Electric Co. 
Gen’l Incandescent Arc Light Co. 
Keystone Electrical Instrum’ Co. 
Knott Sogeretas Co., E. 
Machado & Roller 
aT Electrical Instrument Co. 


Co. 
Westinghouse Electric & Mfg. Co. 
Whitney Electrical Instrum’t Co. 


ineulatere and ae Ma- 


Cente 
Gontgel Electric as itty Co. 
Eareavent Mf ‘gz. Uo. 


Locke, Fred M. 

Peru Blectric Mfg. Co. 

Standard Paint Co. 

Standard Underground Cable Co 

Sterling Supply & Mfg. Co. 
Junction 


Boxes 
Bossert Electric Construction Co. 
Gen’! Incandescent Arc Light Co. 
Ward Leonard Electric Co. 


Lamp Hoods. 
May & a 


ps, 
Central Hlectric Co. 
General Electric Co. 
Gen’l Incandescent Arc Light Co 
Jandus Electric Co. 
Manhattan Gen’! Construction Co. 
— Thermometer & Electric 


Western Electric Co. 
Westinghouse Electric & Mfg. Co. 


Lamps, Decorative. 
Central Electric Co. 
Edison Decorative and Miniature 





DAWY’s 


sSsUBMARINE, 


AERIAL, 


BERD I.E 


INSULATED 
WIRES * CABLES 


For Telegraph, Telephone, Electric Light, Electric Railway, 
Police and Fire Alarm and Railway Signal Use. 


W. R. BRIXEY, Manufacturer, 


GEO, F. PORTER, 


General Manager. 


ruwwuyw* 


203 Broadway, New York. 
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Light Arresters. 
ee lectric Co. 
estinghouse Electric & Mfg. Co 


rort Wayne Electric Works. 
— & Halske Electric (o. 


- HW. Mn Mfg. Co. 
unsell, Kugene. 
Paint. 

~ W. Johns Mfg. Co. 

tandard Paint Uo. 
Patent Solicitors. 
Duvall, Edw. 8 

Platinum. 

Baker & Co 
Poles Brackets, Pi Fine, Etc, 


Central Mfg. Co. 

Eccleston Lumber Co. 
Porcelain Manufacturers, 

Empire China Works. 


Pumps. 
Davidson, M. T. 
Prindle Pump Co. 
Rail Bonds. 
Brown, Harold P. 
H. W. Johns Mfg. Co. 
Forest City Electric Co. 
Morris Electric Co. 
Roebling’s Sons Co., John A. 
Railway alties (Electric) 
Central Electric Co. 
Electric Appliance Company. 
General Electric Co. 
Novelty Electric Co. 
Sterling Supply and Mfg. Co. 
Western Electric 


Wesltnahouss Elec. and Mfg. Cx 


The Oldest and Best Rubber Insulation. 
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Tre Pittsburgh Reduction Co. 


PITTSBURGH, PA. 


Aluminum 


ALUMINUM WIRE AND CABLE 


MAN UFACTURERS OF 


Castings 


(BARE OR INSULATED) FOR 


Ingot, Sheet, Wire, Rod, 


ELECTRICAL CONDUCTORS 


Street Railway Feeders, Power Transmission Lines, Telephone 


and Telegraph Lines, Busbars 





FlsctrictestLight 


100,000 now in use, which includes the 


Unite! States Army and Navy. No wires to 
get « of order, no chemicals to spill, no 
dange’ even among ex- 
plosiv: For flash or 







Saar 


continous light. A child Fcan; operate it. 
Pract al, useful, economical. ice, com- 
plete, )y mail, $3.30. 
a 9 
Liosel Photographer’s 
Flash Light. 
Po. ‘able, Simple, Substantial, Neat. 
On’) 7 inches ; ; ; 
icsc wae ein a 
close’ weighs 
but | ounces, 
can earried 7 
in p ket and * 
mai ready i 
for at a 


moment’s notice. 
The flash powder 
is ignited by spark 
from batteryinside 
the handle. simply 
press the button 
when ready. Par- 
ticulars Free. 

Agents Wanted. 

Price, complete, 
by mail, in United 
States, 82.75, post- 
paid. 





f od.) 


nes S. Barron & Co., 
General Electrical Supplies, 
SOLE MANUFACTURERS, 


24.30 Hudson Street, N. Y. 
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Cary Spring Works, 
240 & 242 WEST 29th STREET, 
NEW YORK CITY. 


Manufacturers of 


y WIRE AND SPRINGS 


For Machinery, Motors, Clocks, 
Music Boxes, and all kinds of 
Electrical Purposes. 
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THE «¢ Johns” Electric Heaters: 
ARE PRACTICABLE. 
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SPECIAL “JOHNS” HEATER NO. 1. 





We are making them in a variety 
of styles for household, office, 
yacht and special uses. Our street- 
car heaters are now in use on the 
best equipped lines. This heater, 
illustrated herewith. is handsome 
> in appearance, easily portable and provided with a “‘ three-temperature’’ regulating 
> switch. It consumes 2,000 watts, and will comfortably heat a room containing from 
1,000 to 1,500 cubic feet of space. The insulation is porcelain, and the construction 
} is fireproof throughout. This heater will be furnished in highly polish d nickel, jap 4, 
> or in gold or silver bronze, as desired. In ordering, state voltage used and space (cubic 
> feet) to be heated. Send for catalogue of electric heating apparatus. 


» 
7 H. W. JOHNS M’F’C CoO., 
100 William street, NEW YORK. 
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The Audit Company 


OF NEW YORK, 
Equitable Building, {20 Broadway. 


EXTRACT. FROM BY-LAWS OF 


THE AUDIT COMPANY 
OF NEW YORK. 


’ ARTICLE XIV. 
EXAMINATIONS TO BE CONFIDENTIAL. 

Section 1. The results of all audits and ex- 
aminations made by. this Company shall be 
treated as strictly confidential by both the 
examiner and the manager of the Company. 
In all cases, unless otherwise directed or 
requested by the applicant, the reports of the 
Company shall be made in duplicate, one to 
be delivered to the applicant and the other 
to be sealed up and retained by the Company. 

Sec. 2. In no caseshall the duplicate report 
so retained by the Company be opened to 
the inspection of the directors, officers, or 
employés of this Company, nor shall the con- 
tents be made known except upon authority 
of a resolution of the Board of Directors of 
the Company. 

Src. 3. Each officer and employé of the 
Company who shall participate in making 
examinations or audits shall, on entering the 
employ of the Company, make oath that he 
wi!l not divulge any information obtained by 
him in the course of his employment relating 
to audits or examinations. 
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Gold’s Improved Electric Heater Excels All Others 


EFFICIENCY, SIMPLICITY, ECONOMY AND DURABILITY. 





The Gold System is absolutely novel and is the most complete: and reliable System of Electric Car Heating yet devised. 


LOLOLOLOLOLOEO 
EXO SSS 
ROPES 
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“(NE OF SEAT 
Diagram 9.—COLD’S IMPROVED ELECTRIC HEATER EQUIPMENT. 
(USING SIX OF OUR LATEST THREE-DEGREE PANEL ELECTRIC HEATERS) 
When the Regulating Switch is turned to point No. 1 the current passes through one-third of every heater in the car. 
When the Regulating Switch is turned to point No. 2 the current passes through two-thirds of every heater in the car. ‘3 
When the Regulating Switch is turned to point No. 3 the current passes through all the. resistance of every heater in ithe car, 
Lv€ OF SEAT i? 
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Diagram 10.—COLD’S IMPROVED ELECTRIC HEATER EQUIPMENT FOR CROSS SEAT CARS. 
(USING FOURTEEN GOLD STANDARD ELECTRIC HEATERS, WHICH SUPPLY THREE EVEN GRADUATIONS OF HEAT.) 


When the Regulating Switch is turned to point No. 1 the current passes through one-third of every heater in the car. 
When the Regulating Switch is turned to point No. 2 the current passes through two-thirds of every heater in the car. 
When the Regulating Switch is turned to point ‘No. 3 the current passes through all the resistancé of every heater in the car. 





We make twenty-seven different styles of Electric Heaters. Catalogues, circulars, and further imformation cheerfully furnished 


ence. GOLD CAR HEATING COMPANY, | stecers. new vor 
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Automatic Air. — Vacuum. — Straight Aijr. 


AIR-BRAKES 


as 





e FOR ALL TYPES OF RAILROAD CARS. 
€ } 
e e 
‘ The Standard Air-Brake Company, 
: sem Ei pacory: sersey ery..a. . 108 Broadway, New York City. 
MESSRS. PETTEE & McCUTCHAN, MESSRS. HERMANN HEINRICH BOKER & CO., 
No. 60 State Street, Boston, Mass. Equitable Building, Berlin, W., Sole Agents for the Continent of 


Europe, with the exception of France. 
MESSRS. DICK, KERR & CO., Ltp., 


110 Cannon St., London,E.C., Sole Agents for the United Kingdom. MESSRS. NOYES BROTHERS, 


Sydney and Melbourne, Sole Agents for Australia. 
MESSRS. E. H. CADIOT & CIE., 


12 Rue St. Georges, Paris, Sole Agents for France. 


Specifications and Plans submitted upon application. 





FORT WAYNE ELECTRIC WORKS 


(INCORPORATED) 


‘WOOD" ARC LAMP SUSPENSION CUT-OUTS. 


~ 








A decided improvement on 


| 
} 
} 
: 
: 


hangerboards. Sy 7 
ay | gs Ss 
A positive and absolute cut- € > 
out for either series or constant- (2 


potential arc lamps. 








A beautiful as well as useful 


device for interior arc lighting. 





Goiddisiis 


SEND FOR BULLETIN 1006. 














Style A. Style B. 


Main Office ano Factory: FORT WAYNE, INDIANA. 











Mianus Electric Co. 


Gen’! Incandescent Arc Light Co 
New York Telephone Co. 


Western Electric Co. 














CHICAGO EDISON COMPANY 


REPAIR SHOPS. 


76 MARKET STREET, CHICAGO. TELEPHONE, MAIN 1280. 
First-Class Equipment in all Shops. 


OPEN DAY AAD NIGHT. PROMPT ATTENTION. 


Dynamos, Armatures, Motors, Arc Lamps, Instruments, 
Machine Shop; Engines, Etc., Carpenter 
Shops; Cabinets, Etc. 
CORRESPONDENCE SOLICITED. 































WE ARE SELLING 
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CLASSIFIED INDEX —(Coneluded.. uae page 16 66.) 


: New York & New Jersey Tele- Voltage Regulators, Roebling’s Sons Co., John A. 
geno Soo Heating © pores. phone Co. Belkeap Sor Co. Safety Insulated Wire & Cable c 
g Co. Central Electric Co. worth ainextc Oo. Simplex Electrical Co. ee 

Soldering Sticks. re O Ohio Electric Works. bai 4 ome Standard Underground Cable 

Allen re Co., L. B Gen’! Incandescent Arc Light Co. por ae} bared y Sigg Lombard Water-Wheel Gov. Co. Western Electric Co. 
Specialties. Hart & Hegeman Mfg. Co. Stromberg - Carlson Telegraph Wires and Cables X-Ray Apparatus. 

Corey,R.B. Hart Mfg. Co. Mfg Cc American Hlectical Works Clarke, L. P., & Co. 

Emerson wena: Mfg. Co. Paiste Co..H 7. Tele Ta Mfg. Co. American Steel & Wire Co. Ritchie & Sons 

G. & E. Electric Co. ; Zimdars & Hunt. T te Mf Co. rizey, W. R. os 

Gen’! Incandescent Arc Light Co. peignnones Vind sot Mi C Centrai Electric Co. TOO LATE TO CLASSIFY: 

Ohio Electric Works. P Bell Telephone O anon iibieie Go. Driver-Harris Wire Co. Baker & F. 

Vought, M. I poem en nel i. ~ eet So. Western Telephone Construction  Kastern Electric at le Co. aker A a 35 
Steel Spring Wire. — re Co J. A TH 7” Co. Electric Appliance ( ompany. Kellogg Switchboard & 

Barnes Co., The Wallace. entral Electric C Williams-Abbott Electric Co. General Electric Co. 

Cary Spring Works Centra ic Co. on Hazard Mfg. Co. Supply Co........... 38 

Manross, F. A. eee ee See Oo. geek India Rubber & Gutta Percha Ir- 
Storage Batteries. Connecticut Telephone & Electric Garvin Machine Co aviatip: Co. 

rican Battery Co. bei Indiana Rubber & Insulated Wire 

American ery e Couch & Seeley Co. r formers. Co. 

Electric Storage Battery Co Ericsson Telephone Co. ransfo . , 
Switchboards. Eureka Electric Co. Fort Wayne Electric Works. Seaton: soeitiohees Cat le oo 

Bossort Electric Construction Co Pare 7 & Construction + a big oho ute. ai National Indi a Rubb ms 4 o 

ntral Electric jupply 
Emerson Electric Mfg. Co. Gordon. A. Y Westinghouse Electric & Mfg. Co Novelty Blectrie Co. Wire Co 
General Electric Co. Manhattan Electrical Supply Co. Turbine Governors. Okoni ‘oS Co. 


Lombard Water-Wheel Gav Co 
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Phillips lnoulatee Wire Co. 









NEW DIRECT-READING 


“OHMMETE?.. 


ELECTRICAL INSTRUMENTS. 
MATIC SWITCHING DEVIC: :, 

SPECIAL MACHINERY, 

RHEOSTATS AND BRUSHES, 

ARC LA 


= American Electric Specialt® So 


123 Liberty Street, New Yo 
Telephone, 126 Cortlandt. 














STANDARD UNDERGROUND GABLE Cé., 


FIRER CEMENT ; 
rare ELEGTRIC GABLES, == rss CONDU! 5 
RUBBER ’ woop iiU, 


HIGH-GRADE RUBBER 
COVERED AND 
WEATHERPROOF 
Wertinatenss Bldg., Pittsburgh, Pa.; 
delphia, Pa.; 542 The Rookery, 


TELEPHONE, TELEGRAPH, 
WIRES. ELECTRIC LIGHT AND POWER. 


18 Cortlandt St., New York ; 1225 Betz eo Phila- 
‘Chicago, Tll.; 507 Security bldg., St. Louis, ¥ 














$ 3.00 Electric Bell Outfits for........ $1.00 
<= 21,00 Telephones, complete, for 
12 00 Fan Motors, with Batteries, for. 5.95 





8.00 Electric Hand Lanterns for..... 3.00 
10.00 Electric Carriage Lights for.... 3.95 
8.00 Medical Batteries for........... 3.95 

S 5.00 Electric Belts, the genuine, for.. 1 00 
3.00 Necktie Lights ree ee 1.50 





Necktie Light. 14-Candle HangingLamp, with Battery . 00 
, Telegraph Outfits, complete, for...... 

Miniature Electric Lamps for......... 
Sewing Machine Motors for.... ...... 
All Electrical Books at low prices. 


Lights, $2."7G__We undersell all on Everything Electrical. 


OHIO ELECTRIC WORKS. Cleveland, 0. 


Headquarters for Electric Novelties and Supplies, 
AGENTS WANTED. SEND FOR NEW CATALOGUE JUST OUT. 


$6 Electric Bicycle 


$1.00 Motor. 








CONSTANT CURRENT, 
NO LOCAL ACTION, 
WILL NOT FREEZE. 
LIQUID TIGHT 


FOR GAS ENGINES, 
SLOT MACHINES, 
AUTOMOBILES, 
RAILROAD SIGNALS, 
CROSSING BELLS, 
SMALL MOTORS, 
ETC. .. 


CELLS FOR 
PORTABLE 
WORK. 


Full Description in 
Booklet No. 17. 


EDISON MANUFACTURING COMPANY, 


THOMAS A. EDISON, PROP. 135 FIFTH AVE., NEW YORK. 
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Driver-Harris Wire Co. 


126 Liberty Street, 
New York, N. Y.... 


| SUCCESSOR TO WILBER B. DRIVER & CO. 
AND F. R. HARRIS. 








WE MAKE 


RESISTANCE WIRES 


OF ALL KINDS. 


FINE WIRES 


IN COPPER, BRASS, PHOSPHOR BRONZE, 
STEEL, IRON AND GERMAN SILVER. 

















DRIVER- HARRIS WIRE Co., 


126 Liberty Street, New York, U.S. A. 
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. EXPANSION... 


The business of the ARNOLD ELECTRIC POWER STATION CO., has grown steadily both on account of the merit of its 


work and the demand for what it builds. 





‘¢ ARNOLD SYSTEM’? 
Of Power Station Construction. 


| ane 
one 


Part of Plant of Chicago Electric — 
Traction Co. 


We supply the parts peculiar to the 
ARNOLD SYSTEI1. These can be used to 
connect any make of Engines and Gener- 
ators. Every builder of a power plant 
should become familiar with the advantages 
of this system. 


| 
- ——__—_—_——_ 
| 


Its enterprises may be classed as follows: 





ARNOLD MAGNETIC 
CLUTCHES. 


Magnetic Clutch for B. F. Goodrich 
Co., Akron, Ohio. 


These clutches are suitable for connect- 


ing any two shafts. They are operated 
electrically by means of a switch located at 
any convenient point. They pos, less 
space than a friction clutch and can be built 
for any power. 





COMPLETE SYSTEMS OF GENERATION AND DISTRIBUTION. 


Power station of the Chicago and Milwaukee Electric Railway. 


| 
| 





| 





COMPLETE ELECTRIC 
POWER PLANTS. 


es 


Plant of the Imperial Electric Light, 
Heat & Power Co., St. Louis, Mo. 


This station was built by us, complete, 
under plans prepared by us. Engines and 
Generators are connected by the AR- 
NOLD SYSTEM and ARNOLD /[/IAG-_ 
NETIC CLUTCHES. 





This road operates by means of a high tension—three-phase—alternating current transmitted from a central steam station to substations containing rotary converters and 
storage batteries. The entire system was designed by the ARNOLD CO., and built by it under one contract which included the power plant complete ; buildings ; electrical 


and overhead work ; substations and storage batteries. 





We have no connection with the manufacturers of any apparatus and are therefore free to use any approved make of appa- 


ratus desired by the purchaser. 


antee covering the operation of the entire equipment. 


If You Are About to Build an Electric Power Plant Write Us. 


All the plants for which we have had the contract have been built under a rigid economy guar- 





Arnold Electric Power Station Company, 


SUITE 1540 MARQUETTE BUILDING, CHICAGO. 
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A Perfect 
Switchboard 








now made. 


Exchange. 
4th—Last, but not least; 


FR 





has never been constructed, but the board shown 
in cut is as near perfect as anything of its kind 


It is built on original and novel lines, and is 
superior for the following reasons : 


Ist—It is extremely simple in construction. 


2d—It is rapid in operation, requiring fewer 
moves to answer a call, connect and ring up 
a subscriber than any other board. 


3d—It is ABSOLUTELY free from cross talk 
occasioned by poor insulation or induction, of 
vital importance to an up-to-date Telephone 


It is CHEAP IN 
PRICE considering its quality. 


IF INTERESTED, WRITE US AND WE WILL 
FORWARD FULL INFORMATION. 


Send for Telephone Catalogue. 





NEW TYPE ‘‘C’’ DESK 'PHONE. 


Instruments made in the most substantial 
manner, highly polished and nickeled. Fitted 
with single or double-pole Receivers, Long- 
Distance Transmitters and Platmmum Contacts, 
Silk Conducting Cord and Terminal Block, on 
which is mounted the line and cord posts, and 
the Induction Coil mounted in a metal case. 
Wired for any system. 





THE CONNECTICUT TELEPHONE & ELECTRIC CO. 


MERIDEN, CONN. U. Ss. A. 


006004" 














FOURTH EDITION. GREATLY ENLARGED. 


Dictionary of Electrical Words, 


Terms and Phrases. 


By EDWIN J. HOUSTON, Pu.D. (Princeton). 


ENCYCLOPEDIC EDITION : 
990 large octavo pages. 582 Illustrations. 
POCKET EDITION: 
Price, cloth, $2.50; leather, $3.00. 


Cloth, Price, $7. 


945 Pages. 





Some idea of the scope of this important work and of the immense 
amount of labor involved in it may be formed when it is stated that it con- 
tains niore than 12,000 different definitions of words, terms or phrases. The 
dictionary is not a mere word-book; the words, terms and phrases are 
invariably followed by a short, concise definition, giving the sense in which 
they are correctly employed, and a general statement of the principles of 
electrical science on which the definition is founded. Each of the great 
classes or divisions of electrical investigation or utilization comes under 
carefui and exhaustive treatment ; and while close attention is given to the 
more settled and hackneyed phraseology of the older branches of work, the 
newer words and the novel departments they belong to are not less thoroughly 
handicd. Every source of information has been referred to, and while 
libraries have been ransacked, the note-book of the laboratory and the cat- 
alogu« of the wareroom have not been forgotten or neglected. So far has 
the work been carried in respect to the policy of inclusion that the book has 
been brought down to date by means of an appendix, in which are placed 
the very newest words, as well as many whose rareness of use had consigned 
them ‘o obscurity and oblivion. The pocket edition ccntains all the defini- 
on f the larger work, but without the illustrations and encyclopedic 

atter. 

Copies of this or any other electrical book published will be sent by mail, 
postace prepaid, to any address in the world, on receipt of price. 


ADDRESS..... 


ELECTRICAL REVIEW PUB. CO. 


41 PARK ROW, 


Box 2339. NEw YORK. 





American Telephone Practice 


By Kempster B. MILter, M. E. 
CONTENTS. 

CuapTER I.—History and Princ'ples of the Magneto Telephone. II.—History and Principles 
of the Battery Transmitter. III —The Telephone Receiver. IV.—Carbon Transmitters. 
V.—Induction Coils; Comparative Tests. VI—Batteries. VII.—Calling Apparatus. 
VIIL—The Automatic Shunt. IX.—The Hook Switch, and Circuits of a Telephone. X. 
—Commercial Calling Apparatus. XI.—The Telephone Relay or Repeater. XII.—Seir- 
Induction and Capacity. XIII —Telephone Lines. XIV.—Simple switchboards for 
Small Exchanges. XV.—Listening and Ringing Apparatus for Switchboards. XVI.— 
Self-Restoring Drops. XVII.—Complete Switchboards for Small Exchanges XVIII.— 
Lamp Signal Switchboards. XIX.—The Multiple Switchboard. XX.—T: ansfer Systems. 
XXI.—Common-Battery Systems. XXII —House Systems. XXIII.—Protective Devices. 
XXIV.—Distributing Boards. XXV.—Party L'nes; Non-selective. XXVI.—Party Lines; 
“Step by step” Signaling. XXVJI.—Party Lines; Strength and Polarity Signaling. 
XXVIII.—Party Lines; Harmonic Signsling. XXIX.—Wire for Telephone Use. XX 
—Pole Line Construction. XXXI.—Telephone Cables. XXXII.—Underground Con- 
struction. XXXIII.—Testing. 


460 large quarto pages, 357 Illus. Price, $2.00. 


This book treats of the subject in a simple and comprehensive man- 
ner from the practical standpoint, and almost entirely without the use of 
mathematics. All matters of principle and practice are clearly and fully 
considered, enabling the reader to obtain an understanding, not only of 
the rudiments of telephony, but also of the most intricate circuits of 
modern exchanges. The text is profusely illustrated by cuts of commer- 
cial apparatus and carefully prepared diagrams of circuits. No diagram is 
given without a full explanation. The apparatus, circuits and methods of 
the American Bell Telephone Company are fully described, and a large 
amount of space given to the products of the various independent com- 
panies, the systems of nearly all of the more prominent companies being 
fully explained. Much space is devoted to overhead and underground 
construction work, the methods of erecting poles, stringing wires and 
cables, the laying of conduits and drawing in of cables being fully covered 
in detail. The final chapter gives a concise description of the apparatus 
and methods used in making all of the tests required in commercial tele- 
phone work, such as the measurement of resistance, insulation and 
capacity, and the location ot faults on lines and cables. 

Copies of this or any other electrical book published will be sent by mail, 
postage prepaid, to any address in the world, on receipt of price. 

ADDRESS..... 


ELECTRICAL REVIEW PUB. CO. 


41 PARK ROW, 


Box 2339. NEW YORK. 
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THE 
NEW YORK * NEW JERSEY 
TELEPHONE COMPANY 


LOCAL 

LONG 

DISTANCE 
TELEPHONE” 
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Service (1) me 


NORTHERN NEW JERSEY 
LONG ISLAND ano 
STATEN ISLAND 


Ke) te: 
DISTANCE 
\ TELEPHONE 1 





LOW RATES—PERFECT SERVICE 


rf. 


SI Willoughby Street, 
BROOKLYN, N. Y. 


160 Market Street, 
NEWARK, N. J. 


DISTANCE 
TELEPHONE. 
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DIVIDENDs 


MAY BE INCREASED BY 
‘ CONNECTING UP YouR , 
AND 
OUTLYING DISTRICTS 
Ss 
Others are Making their Plants Pay Fair ‘nterest 


on their Investments that Formerly Showed a 
Shortage. 


NEW FEATURE::! 


ALL TROUBLE POINTS 


ELIMINATED. 


No Listening Keys. — 

No Clearing-Out Drops. 

No Ringing Keys. 

No Complications in Your Cord Circuii. 
No Delays—Always Ready for Business. 





WE WILL TELL YOU HOW IT’S DONE. 
WRITE TO 


KE PDL, of Cilote ey 


261-273 Frankfort Street, CLEVELAND, OHIO. 





1SteruncG Exectric Co. 





EXCLUSIVE MANUFACTURERS OF 


BELL-STYLE TELEPHONE APPARATUS 


FOR THE INDEPENDENT FIELD. 


Main Office and ( LAFAYETTE, IND Eastern Representative : 
ad a ELEC. SUPPLY C0., 
Branch Office: CHICAGO, ILL. - 93 ar eae NEW YORK. 














“Sweet are the Uses of Advertisement. 





‘*CONSTRUCTION AND REPAIR OF 
COPMMUTATORS,”’ 


BY L. C. SHARPE. 
Twenty-nine 314x6-in. pages with 14 illustrations. 
PRICE, 50 CENTS. 
















Machinists who have electrical repairs to make and who find, as | 
so many do, the commutator to be a puzzler, will thank the writer 
many times over for this unpretentious little book. It shows the 
operations of commutator making by a series of graphic sketcles, 
and accompanies this with comments and precautions which make 


the procedure entirely plain. 














ELECTRICAL REVIEW, 41 Park Row, New York. 
Box 2339. 
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FARR TELEPHONE AND CONSTRUCTION SUPPLY CO., 


CHICA GO. 
HANDBOOK OF INFORMATION SENT FREE. SEND FOR OUR NEW CATALOCUE. 
SAMPLE PAGES OF OUR NEW CATALOGUE AND HANDBOOK OF INFORMATION. 
% FARR TELEPHONE 00 FARK TELEPMONE. Co 








Series Grounded. Line. 


i” | 

















To the 
Public: 


We are Wholesale and Retail 
sealers and Manufacturers of 
:dging Telephones, Series Tele- 
-ones, Exchange Telephones, 
nierior Telephones, Desk Tele- 
phones, Transmitters, Receivers, 
Brackets, Class Insulators, Iron 
Wire, Copper Wire, Annunciator , DIACRAM 
Wire, Batteries, Blackboards, showing how to connect up two or more 
we veie Glee eee Telephones for Intercommunicating System, 
neto Bells. in Factories and Warehouses. 


“‘ligh-fleade Hon-Infringing Apparatus. 


Largest Manufacturers of Telephones and 
Accessories in the U.S. 


mT 
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TELEPHONES 


That Look Good. 

Wear Cood. 

and Are Cood. 
Prices That Are Right. 














Our new Express System is adapted for 
use in both large and small exchanges; 
our Express switchboard is a new depart- ( 
ure and possesses original features, being 
= — rapid. switching apparatus ever 

lev : 


SELF-RESTORING DROP. TELEPHONE 


SELF-RESTORING RING-OFF. 
RAPID RINGING DEVICE. 


Drops mounted in non-inductive metal shell, combined drop and jack in 
self-contained hard-rubber case, can be removed and replaced in board in one 
minute without disturbing connections. Each drop indicates as to whether line 
is working properly. 


Will Pay a Daily Dividend in Quality of Service Rendered. 


OUR AMERICAN SOLID BACK AMPLIFYING TRANSMITTER 


is the most powerful instrument yet produced. jally built for Long and 

Severe Lines, and for volume of voice transmission, distinctness of articula- 

tion, exact reproduction of voice and durabl lities is qualed 
Manufacturers of full line of devices of high efficiency adapted to meet 


special requirements of service, including the best Brid instruments and 
Hepeating Coils on the market. : — 








CATALOGUES ON APPLICATION. 








Central Telephone & Electric Go., 


909 Market Street, 
sT. LOUIS, MO. 








OVER 700 FLOURISHING EXCHANGES EQUIPPED. 
PROTECTION GUARANTEED TO PATRONS. 
EXPERT ADVICE FURNISHED 


"AMERICAN ELECTRIC TevePHone co, © “leClric Condensers. 


Nes. 171-173 South Canal Street, Chicago. WM. MARSHALL, Manufacturer. 


4 SEE OUR EXHIBIT, PARIS EXPOSITION, 1900. STANDARDS A SPECIALTY. 


I, AWARDED, COTTON STATES EXPOSITION, ATLANTA, GA., 1895. 
MEDAL AWARDED, TENNESSEE CENTENNIAL, NASHVILLE, TENN., 1897. - 


MEDAL AWARDED, INTERNATIONAL EXPOSITION, OMAHA, NEB., 1898 709 Lexington Avenue, - New York. |& 








THIS @ HAS BEEN MAKING 


ELEPHONES 


S 20 YEARS, NOT CHEAP BUT 
SERVICEABLE AND FULLY GUARANTEED. 
- CIRCULARS FURNISHED. - 


VIADUCT ELECTRIC © 


BALTIMORE. MD.,U.S.A. 


(a a 

































We are manufacturing battery cells, wet 


, | 4 
and dry, for all purposes. 
Send for catalogue and prices. 
Our name is a guarantee of good quality. 


Mail Address: 


‘sme National Carbon Co., Cleveland, 0. 
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NOT ALONE. 






















WE MAKE WE CAN 
THE BEST. ose 






COMPETITION 
OUT DONE. 






LET 

US ADD 
YOUR 
NAME 
FOR 1900. 


157, 159, 161 
So. Canal St., 


No. 30, nneounal Desk Set. Chicago, U. Ss. A. 
E U R E K A E LE CTR i S co., Manufacturers Switchboards, Telephones and Protectors. 


Telephone Transmitters, Western Tetephone Construction Co 








250-254 S. CLINTON STREET, CHICAGO, ILL. 











High-grade, practical working Transmitters, superior to all r n 
others. Patented ted January 4, 1898. and May 9, 1899. All shapes. Largest Manufacturers of 


make sto fot‘ epee | Q@ TELEPHONES AND’ SWITCHBOARDS EXCLUSIVEI! 


satisfactory it may be returned at any time within 60 days from 


date of purchase and your money will be refunded. IN TH E U N ITED STATES. 


MANUFACTURERS OF 













Interior inter-communicating Telephones. Each telephone is its 


own central. One group of batteries f«r calling and talking. 

Quick-acting, substantial, durable, economical. Far superior to 

anything on the market. A variety of styles and any design i 
made to order. System patented August 15, 1899. 

producing best results in X-Ray work are made by us express 


SPENCER ELECTRIGAL CO,,| °°" 


163 Greenwich St., New York. 









You Know_~ 


what troubles you have experienced in your 
selection of telephones and apparatus ! Of course 
you made a mistake in buying poor cnes; but 
that can be rectified. We make a grade of tele- 
phones that never disappoint; that are as good 
to-day as they were a year ago, simply because 
we exercise great care in their manufacture and 
use superior judgment in selection of materials. 

Shall we help you out of your difficulties, and 
send you one or two ? 


q TUCKER /IFG. CO., York, Pa., U. S. A. 











All our coils give a spark from one to two inches above !it- 
ing. It is known that the founder of this company invented ‘he 
adopted method of induction coil winding in 1853: 

Send for prices and information ; catalogue of fine electrical 
and scientific instruments free. 


E. S. RITCHIE & SONS, 


Brookline, Mas =o 
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Sand’s Bi-Polar Receiver. 


Has been acknowledged by experts to be the best on the 
‘market. $1.10 each, discounts on quantities. 





There are more of our MAGNETOS in use than all others 
combined. They have stood the test of years and give 
universal satisfaction. Send for sample of our latest. 

Price $3.75, without glass door. 





Low Prices made possible by Good 
Facilities and Small Expenses. 


Our Apparatus is 25 per cent better in quality and at least 25 per cent 
cheaper than any other manufacturer. 








Barr’s Patent Long Arm 
Concealed Cord Transmitter. 


Complete, with Induction coil, $2.25. 

hers charge $3.50 for an ioferior 

article. This Transmitter is abso- 
lutely the best on the market. 





The Williams-Abbott Fleetric fompany, 





This Telephone is a produc’ion of our long 
experience in making high-grade instru- 
ments, and the prices are worrying some of 
the large assemblers who are loaded down 
with heavy expenses. Order sample and 
you will have no other. 

Price $8.75, complete with batteries. 

In lots of 25, $8.50. 











IANHATTAN 


1,000,000 sold during the 
past 12 months. 





Alarm Clock Outfit, No. 144. 








Mesco Dry Battery. 

| 

\cknowledged the Best Dry | 
Cell Manufactured. 





Price each, 40c. 


Standard size, 244 x 6. 
We make all sizes. 








Telephone Receivers. 








ELEGTRIGAL SUPPLY GO., 


NEW YORK. 


32 CORTLANDT STREET, 





closed circuit batteries. 


Price each, $3.50, 








Desk Telephone Outfit, 
No. 11, 
BRIGG 2.0: ccasae $9.00 


We make a dozen differ- 
ent Telephone Outfits. 











Telephone Outfit, 
No. 14, 









With our high-grade car- 
bon transmitter, which 
m will be sent on approval | 
to responsible parties. | 


Hard Rubber, each............ $1.25. 


—— 





Battery Zincs. 


| _We have purchased the plant of the Carr Metal 

| Company and can furnish the Carr composite 
zincs in all forms and qua ity heretofore supplied 
by that company. 


Price, with two cells Mes- | 
co Dry Battery, $9.00. 














| 24%, 3, 344 and 4 inch. 





| Retail price, 90 cents. 


| 


| 
} 


Dittmar Pocket Bat- | 


{ 


tery Gauge. 
Will register the, 
strength of open or, 





Special prices. 
| 





v 


py PRICES given above do not fairly represent quotations to the trade or to parties ordering quantities. 
E MANUFACTURE a large percentage of the goods found in our catalogue. 


MANHATTAN ELEGTRIGAL SUPPLY GO., 


CATALOGUE NO. tl Now Ready. 





NEWV YORK. 


32 CORTLANDT STREET, 
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COUCH & SEELEY CO., 


BOSTON, MASS. 


MANUFACTURERS OF 


‘Telephones, Switchboards, 


Telephone Apparatus for Exchanges, 
Interior Equipment and 
Private Lines. 


W & C1 tipster Rectan. 











W & C Breouar RECEIVER. 

















| No. 1. Swine Arm Set. 


No. 97. Desk Ser. 














fi 


D “pa BA TERY 


TRADE MARK 








Pay. OCT. 10"! ‘99: 





Is positively better by 
two-to-one 
two years after being 
made than other 
makes fresh from the 
factory. 


S& 








You will say so 
after you have tried 
them. 













We know how to do it. 








New Standard 
Dry Battery 


Standard of the United States Navy 
and the World 


For Telephones and Electro-[edical Apparatus 
Guaranteed absolutely free from COKE and ACID 


WILLIAM ROCHE 


Inventor and Sole Manufacturer 


LONDON OFFICE 42 Vesey Street, New York 


46 Clerkwell Road 
London, England U. S. A. 
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Ws" _ We are too busy 
making... 


“Central Energy System” 
Multiple Switchboards 


To advertise for business. 
& 
The Stromberg-Carlson 


Telephone Mfg. Co. 


70-82 W. JACKSON BOUL.., 
CHICAGO, U. S. A. 
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THE AMERICAN BELL TELEPHONE GOMPANY, 
125 MILK STREET, BOSTON, MASS. 








This Company owns Letters-Patent 
No. 463,569, granted to Emile Berliner 
November 17, 1891, for a combined 
telegraph and telephone, covering all 
forms of microphone transmitters or 
contact telephones. 










MAGNETO BELLS. 
| Send Stamp for Catalogue of Prices. 


All Kinds and Parts of Telephones, 


MIANUS ELECTRIC CO. 


MIANUS, CT. 








Electrical Supplies. 


ELECTRICAL REVIEW 





















THE TELEPHONE SYSTEM OF 
MANHATTAN... 


is the centre of a vast system 
of telephone lines and exchanges 
which makes neighbors the in- 
habitants of half a continent. A 
New York telephone subscriber 
has at hand the means of in- 
stant communication not only 
with his near neighbors in the 
city, suburbs and nearby towns, 
but also with hundreds of towns 
and cities in the North, East, 
South and West of these broad 
and busy United States. 
Telephone service in Man- 
hattan from $5 a month. 













NEW YORK TELEPHONE COMPANY 


115 West 38th Street 
952 Broadway 
15 Dey Street 








ELECTRICAL REVIEW 


The Montauk Multiphase Cable —aie 


parca hanes Being thermostatic in every infinitesimal part, it is 


COPPER CONDUCTOR. 
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copper conpuctor tinea «60 Alive to any dangerous heat or flame and gives automatic 
warning of same TO ANY DESIRED POINT. It is so 
constructed that it can be used in place of plain wire for 
all interior adaptions such as bells, telephone, district 
service, etc. It saves the expense of a watchman by 
copPen conouctor Pantiy inne, acting as a burglar alarm, giving instantaneous warniny 
when cut or disturbed in any way. 








CONDUCTOR 









LATION BETWEEN CONDUCTORS. 


HAS PROVED THOROUGHLY SUCCESSFUL WHEREVER ‘INSTALLED. 


Adopted by Gamewell Auxiliary Fire Alarm Company. Montauk Cables are small, neat, flexible and perfectly insulated. Furnished in 
dampproof, waterproof or decorative construction, and in any desired color or length. Conductors are standardized to equal carrying 
capacity. Samples and descriptive matter on application. Use demonstrated at our office. 


MONTAUK MULTIPHASE CABLE COMPANY, 100 Broadway, N. Y. +031 como. 


BUCKEYE "anmscer Lanes 


QUALITY UNEQUALED. 


THE BUCKEYE ELECTRIC COMPANY, 


{1 Broadway, NEW YORK. 753 Monadnock Building, CHICAGO. 552 The Bourse, PHILADELPHIA. 524 Tremont Building, BOSTON. 
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JUST PUBLISHED. 8vo. Cloth 242 Pages, with many half-tone cuts. PRICE, #3.00 


STANDARD POLYPHASE APPARATUS Ano SYSTEMS 


By MAURICE A. OUDIN, M. S., Member A. I. E. E. 


CONTENTS 
Introductory—Generators—Generators, Concluded—Induction Motors—Synchronous Motors—Rotary Converters—Static Transformers—Station Equipment and General Apparatus 
—Two-Phase System—Three-Phase System—Monocyclic System—Frequency—Relative We ghts of Copper—Calculation of Transmission Line. THIRTY-SEVEN HALF- 
TONE ILLUSTRATIONS. 


ELECTRICAL REVIEW PUBLISHING Cco., 
Copies sent prepaid on receipt of price. Box 2339. 41 Park Row, NEW YORK. 
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CHAPMAN VOLTAGE REGULATORS 


For Alternating or Direct-Current Systems 
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Insure Steady Lights in spite of Changing Speed and Varying Loads. 
They Compensate for Line Loss and automatically keep a constant Voltage 
at any chosen centre of distribution, however distant. Write for particulars. 













We also manufacture Water Motors, Electric Motors and Dynamos in the 
Bipolar and Multipolar types. Copper Mills with water and electric 
attachments. 














SOLE MANUFACTURERS : 


Belknap Motor Company 


REGULATORS SENT ON BOSTON NEW YORK PHILADELPHIA . 
30 DAYS’ TRIAL SDD | ODENVER: «= SAN FRANCISCO Portland, Maine 
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Electric..... 
Vehicle..... 
; 





ompany. 
COLUMBIA AUTOMOBILES. 


ELECTRIC AND 
GASOLINE. 





























OPERATING AND SELLING COMPANIES: 


STATE OF NEW YORK: - "STATE OF ILLINOIS: 
New York Electric Vehicle Transportation Co., 100 Broadway. Illinois Electric Vehicle Trans. Co., 1215 Monadnock Block, Chicago. 
STATE OF PENNSYLVANIA: NEW ENGLAND STATES: 
Pennsylvania Electric Vehicle Co., Drexel Building, Philadelphia. New England Electric Vehicle Transportation Co , 53 State St., Boston. 


MANAGER FOR EUROPE: Hart O. Berg, 54 Avenue Montaigne, Paris, France. 


IN TERRITORY NOT REPRESENTED BY LOCAL COMPANIES ALL COMMUNICATIONS SHOULD BE ADDRESSED TO 


ELECTRIC VEHICLE COMPANY, 


100 Broadway, New York, U. S. A. 
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Siemens & Halske Electric Co. 


OF AMERICA. 


ELECTRICAL APPARATUS 


FOR LIGHT AND POWER. 





HH mm 


All sizes from 
5 lights up to 
150 lights in- 
clusive direct 
reading. With 
larger sizes a 
small series 
transformer is 
used. 


We claim AC- 
CURACY of Rec- 
ord, PERMA- 
NENT Calibra- 
tion and ECON- 
OMY of Opera- 
tion. 


Bela SD iad 














Improved Duncan Integrating Wattmeter. 


General Offices: 1215-1217 MONADNOCK, CHICAGO. 


BRANCH OFFICES: 


BOSTON, 71 and 73 Broad Street. DENVER, 412 Seventeenth Street. | ST. LOUIS, 116 Laclede Building. 
PHILADELPHIA, 1500 Land Title Building. | NEW YORK CITY, 321 Havemeyer Building. | SALT LAKE CITY, Trent Engineering Works. 
GRAND RAPIDS, Michigan, 22 Norris St. | CINCINNATI, Neave & Perin Building. | SAN FRANCISCO, 698 Parrott Building. 
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Induction Motors 


-- FOR... 


Operating Electric Cranes and Machine Tools. 














WESTINGHOUSE TYPE ‘‘C’’ MOTOR, OPERATING CRANE. 











Our Type “C” Induction Motors operate successfully under con- 
ditions which cannot be imposed upon other motors. 


cE Me Me cM eM 


Westinghouse Electric & Mfg. Co., 


Pittsburg, Pa. 


Westinghouse Electric Co., Ltd. All Principal Cities in 
32 Victoria Street, London. U. S. and Canada. 








NEW YEAR DOUBLE NUMBER. 


ELECTRICAL REVIEW. 





January 3, 1900 Vol. oo. 1 





WILLARD L. CANDEE, | 


Gro. T. Manson, General Supt. 
H. Durant CHEEVER, § 


Managers. W. H. Hopeixs, Secretary. 


1889 1893 
PARIS EXPOSITION -» WORLD’S FAIR .. 
MEDAL MEDAL 
FOR RUBBER FOR RUBBER 
INSULATION. INSULATION. 
=> => 





THES STANDARD FOR RUBBER INSULATION. 


OKONITE WIRES, OKONITE TAPE, MANSON TAPE, 
CANDEE WEATHERPROOF WIRES. 


THE OKONITE CO."™™ 


253 BROADWAY, N. Y. 





ENCLOSED MOTORS, 


Compact, Efficient, Durable. 
DYNAMOS and ELECTRICAL 
APPARATUS. 


Send for Catalogue and Prices. 


ONONDAGA DYNAMO CO. 


SYRACUSE, WN. Y.. U. 8. A. 








THE BABES 


29 CORTLAND S5e 
NEW YORK 











ADDRESS 
NE VYORK 
“GLOVE BOXES 
ALL FOREIGN OFFI 
“BABCOCK” 


) WATER =. 


eS) 





BOILERS 


ND.EOF OUR BOOK STEAM 
pee: ATLANTA LSA: 


[AN ST.LOUIS MO. 
AVANA, CUBA 
i CALAS OF 1A AMAROURA. 


Bos s = 8 ON 
PHILADELPHIA cuicaco 
642 OR 2/5 MARQUETTE 
SAN FRANCIS sco 














THE MOST PRACTICAL FIXTURE FOR 


STORES, BANKS, COURT HOUSES, 









LODGE ROOMS, CITY HALLS, 
SCHOOLS, HOSPITALS, 
OFFICES, ASYLUMS, 

Etc. Etc. 


Made in many styles and sizes, electric 


**BOOK OF LIGHT’’ and careful esti- 
or combination. 


mates sent promptly, without charge. 


NEW YORK. 


Uncut 
Or cut to any 


=> 
|. P. FRINK, 
Size or Patterr 


coo MLIG Be: 


AMBER 
SAMPLES AND QUOTATIONS FURNISHED. 
A. 0. SCHOONMAKER, 158 William St., NEW YORK. 








NORTON 


Voltmeters anu Ammeters. Y 


High-Grade Instruments at Moderate Cost. 
Write for Circular and Price List. 


THE NORTON ELECTRICAL INSTRUMENT COMPANY, 
Main Office and Factory: MANCHESTER, CONN. . 

KOHLER BROS., Chicago, Ill. 

NEWMAN-SPRANLEY CO., New Orleans, La. 


Agents: 








E §RUBBER-COVERED WIRE 


KRERIAL xno 
C UNDERGROUND 


.* TROLLEY WIRE 
L mM 
JOHN A. ROEBLING’S SOKS 


> 


TRENTON, 
N. J. 





R 
; 
Cc 
& 





Ss COMPANY. 





HIGH INSULATION 
LINE MATERIAL... 


SEND FOR S. ‘SAMPLE. 


FRED M. LOCKE, 
VICTOR, N. Y. 





Insulators and Pins 
"9% for Heavy Street- 

=| Railway Cable Work 
and for all electrical 
purposes. 























Issues a One \ncorporakead 1 poe ‘te mae | 
Contract that ANC?e tis monoy i payebl> | 
in full. | 
Substitutes the \e OW acai | 
Manufacturers aN teed by surplus fund 
Guarantee. on GMA | 
CAPITAL, $100,000.00 Sees 29 Bwa OMMPANY, JM PANY 
FULLY PAID. if Mew York. c orn vom N 























ELECTRIC FAN NUMBER. 


ELECTRICAL RE VIEW 


TEN CENTS A COPY. 


i ee NEW YORK, WEDNESDAY, FEBRUARY 14, 1900. THREE DOLLARS A YEAR 


Ce ypyri ight, 1900, by] ELECTRICAL REVIEW Pus. Co. a ? FIVE DOLLARS FOREIGN. 








The Flectricians 
i _—_—_——- 


IN EACO TAPE is not abused. Its 
sticktoitiveness is an adhesive 
point. Its insulating qualities is 
another, and it is put up in tin 
boxes. We send sample. 


Electric Appliance Company, 
CHICACO. 


America’s Largest Electrical Supply House. 
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The Phoenix 
Slass Co. 


MANUFACTURERS OF 
Gas «4 Electric Globes, 
Shades, Etc. 


1d forour LATEST CATALOGUE. 
Now Ready. 
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Pittsburgh. New York. Chicago. 
WILLARD L. CANDEE, | 
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GEO. T. MANSON, Gen. Supt. 
W.H. Hopes, Sec’y. 

















DROP FORGED nas: orosm wmosrn.| SPEER 
Commutator Bars.) mass ronment | CARBON COMPANY 





TRADE MARK 

THE STANDARD FOR RUBBER INSULATION. St. Marys, Pa. 

Sole Manufacturers of OKONITE WIRES, OKONITE TAPE, MANSON TAPE, CANDEE 
WEATHERPROOF WIRES. Write for Prices. 


Bp eareneonoennen = 08. THE OKONITE CO., Ltd., 253 Broadway, New York. 


— , CONDUIT AND CABLE 
THE BILLINGS & SPENCER COMPANY, 
HARTFORD, CONN. 
American Vitrified Conduit Co. 
VITRIFIED GLAZED C 
UNDERGROUND po mn ane. 





“TRUE TO CAUCE.” 








COMPANY, 


MANUFACTURERS AND PATENTEES OF 
PAPER INSULATED CABLES AND 
WROUGHT-IRON CEMENT-LINED PIPES FOR Manufacturers of 
UNDERGROUND SUBWAYS. 


7,000,000 feet of our Conduit and thousands of MOTOR and GENERATOR 


miles of our Cables in use in United States, 
























Canada and the British Isles 
General Office: 39-41 Cortlandt St., New York. MAIN OFFICE : Branches: | ROOKERY, CHICAGO, ILL. BRUSHES. 
TIMES BUILDING, NEW YORK. 1 AMES BUILDING, BOSTON, MASS. ’ 
X-RAY COILS! H 
- iaree™ | Montauk Multioh Cable € Electric Light Carbons 
oe Medical Coils. ontau uITIpnase Cadle UO. | for open and enclosed 
-s 7 ae” ONLY FIRE DETECTIVE CABLE IN THE WORLD. Are Lamps 
C.F. Splitdorf, 17-27 Vandewater St.,New York. | See description on inside page. 100 BROADWAY, NEW YORK CITY. p . 











AGENTS WANTED. 
Matchless | MAKE MONEY QUICK. 
Electric Light or Battery Current. 
Endorsed by Fire Underwriters. 


A Practical Electrical Novelty. Sells at sight. 
e¢ Ie aetaaye Prices to the Supply Trade. 
SEND FOR DESCRIPTIVE CIRCULAR. 


>, AMERICAN ELECTRICAL 


— WORKS, PROVIDENCE, R. I. 
| STANLEY & PATTERSON 
Lighter,* | GENERAL ELECTRICAL EQUIPMENT SUPPLIES, 


~ insite’ ELECTRIC WIRE. Sr gage 


ALL OUR WIRES NEW CODE STANDARD. 


























( CHICAGO, 320 Dearborn Street. 
Genie { EOSTON, oar Coens Siraet. NEW YORK INSULATED WIRE COMPANY, 
(SAN FRANCISCO, 71 Flood Building. Main Office: 13-15-17 Cortlandt Street, New York. 








TIME IS MONEY Don’t waste it try- PA RAN ITE siipearonnt. Aerial, Submarine and Inside 
i ing to find a rheostat os 
Ht equal toaC. & H. fon’ Telephone, Telegraph and Fire-Alarm Cables. | THE BRISTOL CO. 


= \ ALL WIRES ARE TESIED AT FACTORY. WATERBURY, CT. 
THE CUTLER-HAMMER MFG. CO., ie ea” RUBBER-COVERED inpiIANA RUBBER AND | 
G Sy | 





Recording Voltmeters, 








Cor. r2th and St. Paul Aves., - - Milwaukee. INSULATED WIRE CO. Recording Amperemeters, 
136 Liberty Street, - - - - New York. WIRES _ CABLES. JONESBO RO, IND. | wo a 
ecording Pressure Gauges, 





Recording Thermometers, 


manufacturers of rheostats PAY FOR THEMSELVES. 


inthe wort MORRIS STRANDED FLEXIBLE RAIL-BOND. 


WARREN ELECTRIC AND SPECIALTY co., 








The largest and oldest exclusive | 


SEND FOR CATALOGUE. 





Capacity, 4 | 
WARREN, OHIO, U. S. A., length and for Body cable re ey aa 
MANUFACTURERS any rail sec- tened to go be- | | am 


Sms ZA A ca 
NS > s } “ 
és 59 || tion. Termi- GY EEE mo hind fish-plate. | | @py7-+ 
nals, 3-4 inch 98 per cent con- | | Ll oy. 5 
and.7-8 inch. (Patented.) , ductivity. | OP UNDERCROUNO SUBMAR 
KA 4, iy, 4 0 


[ade in any 

















INCANDESCENT LAMPS, FAN MoTORS, || MORRIS ELECTRIC CO., — 15 Cortlandt St., N. Y. 
TRANSFORMERS. 
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“y “BUCKEYE” 





used, and the acknowledged superiority of this lamp 
has caused it to be widely imitated. 

If you are interested in any way in electric light- 
ing, send for a catalogue, illustrating and describing 


Buckeye Incandescent Lamps for every service. 


BUCKEYE ELECTRIC Co. | 


CLEVELAND, OHIO, U.S.A. Incandescent Lamp 


were the first in which the cellulose filaments were 


Incandescent 
Lamps 





The ** Buckeye ”’ 

















SS 
‘¢ Jandus ”’ 
Standard Arc Lamp 





“JANDUS ” 
Enclosed Arc Lamps 


burn 150 hours from a single half-inch carbon. On 
I10_or 220-volt circuits these lamps burn, singly, with 
high economy. They give perfect diffusion and uniform 
distribution of light. They do not flicker, and are 


absolutely noiseless. They have few working parts, and 
they are the quickest lamps to trim. They burn out- 


doors without a hood, and are small in dimensions. 


JANDUS 
ELECTRIC CO. 


CLEVELAND, OHIO, U.S.A. 
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Storage Batteries 


aS aS 


Morrison System 








NO CAST PLATES LONG LIFE 
PERFORATIONS HIGH: EFFICIENCY 
— APPLIED PASTE GREAT CAPACITY 
— INFRINGEMENT SUPERIORITY 





Electric Chemical Formation 


For All Purposes 


Central Station, Power ana Isolated 
Plants 


Automobile Cells a Specialty 


SEND US SIZE OF YOUR CONTAINING CELLS AND 
SPECIFICATIONS 


ADDRESS ALL COMMUNICATIONS TO 


HELIOS-UPTON CO. 


222 FULLERTON AVENUE, CHICAGO, ILLINOIS, 
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ADAPTED 10 ALL 
JPEN GIRGUIT BATTERIES. 


GIVES 1/3 MORE CURRENT 
UNDER WORK 


1/3 LONCER LIFE, 
HIGHER VOLTACE. 


ABSOLUTELY NO CRYSTALS. 


SOLD IN PACKAGES ONLY. 


ALI DEALER S. 
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“FEDERALITE.” 


eeee ) 


eooMADE BWYeee 


FEDERAL BATTERY C0., 


{1 PINE STREET, NEW YORK. 





Or to Factories at Philadelphia, Pa., and Peabody,- Mass. - 
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PERFECTION 


Perfection in wires as in other things 
is only attained by years of testing 
and experimenting. OKONITE has 
passed the experimental stage, and 
the test of years has only brought 
out its merits. As a perfect insulated 
conductor, IT HAS NO DEFECTS* 
w& We carry an immense stock of 
OKONITE and can fill your order for 
any size or description, from stock, 
immediately %& 2 % % 0 Wt 

















Central Electric Co. 
264-270 5th Avenue 
CHICAGO .... 
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FEDERAL SALT. 
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FEDERAL SALT 


(PATENTED. )- 











SOLD IN BULK ONLY. 


GIVES HIGHER VOLTAGE, 
LONGER LIFE, 

MORE CONSTANT CURRENT, 
NO CRYSTALS. 


SS” TRY iT IN CARBON 
CYLINDER BATTERIES. 


' 
“FEDERALITE,” 
: 
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Please Note New Location. 
J. H. BUNNELL & CO., 


Near General Post Office, 20 PARK PLACE. 








We desire to notify our patrons and friends that 
we have leased the entire building 


20 PARK PLACE, 


where we have greatly increased facilities for 
handling the business which has outgrown our 
present quarters. 

Our general offices will be at the new location 
by the middle of February, and before the end 
of April all our departments, except the manu- 
facturing, will be located there. 


J. H. BUNNELL & CO. 


Manufacturers, Importers and Dealers in 


Telegraph, Telephone, Railway and Electric 
Lighting Supplies, 
Instruments, Batteries, Insulated Wires and Line Equipment. 
P.0.BOX 1286. _ 20 Park Place, New York. 





Eastern AGENCY FOR 
‘ORIENT’ HIGH-GRADE INCANDESCENT LAMPS. 
New Enctann DYNAMOS ano MOTORS. 
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ELECTRICAL REVIEW 


throughout the world. 
nating. We offer two types of Ceiling fans. 
Our line includes Electrolier fans; Column fans; Counter 
Electrolier Column fans; Desk fans; Bracket 
fans; Universal Joint Desk fans, and Desk Column fans. 
We also build Direct-Current dynamos and motors. 


Column fans; 
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DIEHL ELECTRIC FANS. 








The electric fans of .our manufacture have for many seasons 
maintained their supremacy for durability and efficiency, and we 
offer this year several additions to our already complete line. 

The perfection of mechanical and electrical construction is 
attained in the “DIEHL” fans. 

They are endorsed and recommended by central stations 
Made for all currents, except alter- 





DIEHL MANUFACTURING CO., 


MAIN OFFICE AND WORKS, 


ELIZABETHPORT, NEW JERSEY. 


_* (a : New Yor#@: 561-563 Broadway. 
Desk FAn. CuIcaGo: 192-194 Van Buren Street. 
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SHOW ROOMS: 


Boston: 128-132 Essex Street. 


PHILADELPHIA: W. Irwin Cheyney & Co. 








You 


Furnish the Plant, 


We 


Make it Pay. 


We remodel old and unprofitable 
electric lighting and _ railway 
systens. == 
Pay the cost from increased 
income by our pla 
Write for particulars ——————= 

















Hays Construction Company 


ENGINEERS, 


Davy Block, Troy, Ohio. 
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EASY TO TRIM..... 


The greatest difficulty experienced by 
the introduction of enclosed arc lamps is 
that arising from’ the necessity of re- 
trimming them while;they are hot. The 
“Belden” lamp is retrimmed as easily as 
an open arc lamp. It can be retrimmed 
in the following different ways : by remov- 
ing or not removing the inner globe, by 
passing the upper carbon up through inner 
globe, or without. The burned-out upper 


without removing inner globe, or lower 
carbon, or opening the case. The burned- 
out lower carbon can be replaced with a 
new carbon without removing inner globe 
or any other part of lamp. Should the 
upper carbon be broken short the stub 
may beremoved by pressing the small latch 
at the back of the inner-globe bracket. 
re | By the same operation the inner globe 
* ig released ard can be removed. It can 
then be cleaned and placed backin position. 
, This fact does away with a large amount 
j of breakages, as the globe is not laid down 
? on a ladder to be knocked down and 
broken. 
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Belden-Larwill Electric 
& Manufacturing Co., 


FORT WAYNE, INDIANA, U. S. A. 





In These Parts —— 


the WrsTERN ELectric Company FAN 
We selected it to include in our stock, as having 
more practical features of recom- 
mendation than any other 
Fan Motor made. It’s made 
in nearly all forms and styles, 
in a variety of finishes and 
prices to suit varying pur- 
chasers. The 1900 styles are 
an advance on anything the 
world has ever seen in 


Fan 
Viotors. 


Our splendid stock of electric- 
al supplies, our unsurpassed 
shipping facilities, our modern 
establishment mark us_ as 
The HBiectrical 
CENTRE between the Atlantic 
and Pacific. 


The Michigan Electric 
Company 


(Michigan’s Great Electrical Supply House) 


Detroit - - - - Michigan 


we're agents for 
MOTOR. 











carbon can be replaced with a new carbon } 
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ELECTRICAL REVIEW 


S. K. C. Transformers 
TYPE G 


Permanent iron. 

Highest Efficiency consistent with regu- 
lation. 

Detachable single-pole fuse boxes. 
Moisture proof without necessity of oil, owing to high 

grade of insulation used. 


All Sizes have Interchangeable Primaries and Secondaries. 


Secondaries of larger size, such as to per- 
mit use of 220-volt lamps or use on 3- 
wire system with 100 volts between 
neutral and either outside wire. 


WITH FUSE BOXES. 


EASILY PUT UP. SAFEST TO HANDLE. 


Send for Bulletin No. 101. 
WITHOUT FUSE BOXES. 


WESTERN ELECTRIC COMPANY 
CHICAGO. NEW YORK. 


Manufacturers and Dealers, Electric Light and Power Apparatus, Arc and 
Incandescent Lamps, Wire, Cable, Telegraph, Station and Measuring Instru- 
ments, Electric Light and General Supplies. 





ANTWERP: 
33 Rue Boudewyns. 


PARIS : 
46 Avenue de Breteull. 


LONOON: 
79 Coleman St., E. C., and 
North Woolwich, E. 
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Electric 


Combination 
— - 


Gas Fixtures 


For Hotels, Churches, 
Office Buildings, 
Residences, Theatres, 
Etc., Etc. 





CEILING FIXTURE No. 1606 


Chicago 
General Fixture Co., 


169 Adams Street, Chicago. 





Manufacturers and Dealers in Electric Combination 
and Gas Fixtures, Electric Light 
and Gas Supplies. 





CATALOGUES ON APPLICATION. 


or 








ELECTRICAL REVIEW 


The Montauk Multiphase Cable ET 


Being thermostatic in every infinitesimal part, it is 
alive to any dangerous heat or flame and gives automatic 
warning of same TO ANY DESIRED POINT. It.is so 
constructed that it can be used in place of plain wire for 
all interior adaptions such as bells, telephone, district 
service, etc. It saves the expense of a watchman by 
» acting as a burglar alarm, giving instantaneous warning 
when cut or disturbed in any way. 


HAS PROVED THOROUGHLY SUCCESSFUL WHEREVER INSTALLED. 


Adopted by Gamewell Auxiliary Fire Alarm Company. Montauk Cables are small, neat, flexible and perfectly insulated. Furnished in ; 
dampproof, waterproof or decorative construction, and in any desired color or length. Conductors are standardized to equal carrying | 
capacity. Samples and descriptive matter on application. Use demonstrated at our office. i 


MONTAUK MULTIPHASE CABLE COMPANY, 100 Broadway, No Ys a eRtSan, | 


BUCKEY TINGANDESCENT LAMPS 


QUALITY UNEQUALED. 


THE BUCKEYE ELECTRIC COMPANY, 


{1 Broadway, NEW YORK. 753 Monadnock Building, CHICAGO. 552 The Bourse, PHILADELPHIA. 524 Tremont Building, BOSTON. © 
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There Is No Higher-class 
India-rubber Insulation | 
For Wires and Cables than 


Habirshaw. 


Authorized Manufacturers of the 
ATTIX FLEXIBLE TUBE Wire. - 


The India-Rubber and Gutta-Percha Insulating Co., 


Main Office, Glenwood Works, 





J. W. GODFREY, Manager Sales, 
15 Cortlandt Street, New York. oie te YONKERS, N. Y. 
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SwIVEL-FRAME Desk Motor 





SWIVEL AND TRUNNION Desk Motor 


‘ 


WAR’, x . ~ 
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WaALL-BRACKET Motor 


FAN MOTORS IN STOCK AT THE FOLLOWING CITIES 


EXCH A MQ\AQAgN 


BOSTON CHICAGO DENVER 
NEW YORK a CINCINNATI & SAN FRANCISCO 
PHILADELPHIA ATLANTA NEW ORLEANS 


Main Office: Schenectady, N. Y. 
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Style A. 


ELECTRICAL REVIEW 


(INCORPORATED) 


A decided improvement on 


hangerboards. 


A positive and. absolute cut- 
out for either series or constant- 


potential arc lamps. 


A beautiful as well as useful 


device for interior arc lighting. 


SEND FOR BULLETIN 1006. 


‘When ordering be sure to state whether cutout# are desired for series or constant potential circuits.”’ 


Main Office ano Factory: 
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FORT WAYNE ELECTRIC WORKS - 


“WOOD” ARC LAMP SUSPENSION CUTOUTS. 

















Giiiidile> 








FORT WAYNE, 


Sty'e B. 


INDIANA. 
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Has ample carrying capacity. 


HART 
[oano | 

















HEGEMAN 




















A FULL DESCRIPTION OF 
THIS, TOGETHER WITH 
DESCRIPTION OF OUR 
ENTIRE LINE, WILL BE 
SENT ON APPLICATION. 

























Cae Cy, 








Has a long break. 


PUSH 


You can always rely on it. 

















SWITCH 














HART soF{EGEMAN 











oo HIGH sT., HARTFORD, CONN. 











We make 


a 


‘Circuit 


| Breakers 


They are good ones. 


& 


. We make.. 


: Dynamos 


Motors 


oS They are of latest de- 


sign and our customers 
like them. Write us 
for prices. 


Fisher Electrical Mfg. Go. 


DETROIT, MICH. 
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Wagner Electric Mfg. Co’s 


Ventilating 
Fans «ss» 


For Direct and 
Alternating 
Currents. 


SEND FOR 
DESCRIPTIVE BULLETINS 
17 AND 25. 


BELTED, FOR ALTERNATING CURRENT, TO ONE OF OUR SELF-STARTING 
SINGLE-PHASE MOTORS. FOR EITHER 60 OR 133 CYCLES. 








meee Builders of terre 


Switchboards for Lighting and Power Transmission, 
Bulletins 5, 20. 


Transformers for Lighting, Power Transmission and Motor 








NRE a A oat awa eas aaeaa eae Bulletins 9, 12, 16, 18, 33. 
WGMNERINGIINOE NII oo cc cedegeesamues ous Bulletins 17, 25. 
Direct Current Motors and Generators........... Bulletin. 19. 
trier CHMNOI eg ios oc nes xs nag eve swags << Bulletins 21, 29. 
Switchboard Ammeters, Voltmeters and Indicating Watt- 

WOME Suc cetcs Saxseus cata Saceaenutens Bulletins 22, 31. 
Single - Phase Self -Starting Alternating - Current Power 

| ns ctntcnissiciecanuniaien Bulletins 24, 26, 32. 

| Automobile Charging Outfits................... Bulletin 27. 

Wrought-Copper Terminals .................... Bulletin 28. 

DIRECT-COUPLED FOR DIRECT CURRENT. High-Tension Fuse Cutouts...................: Bulletin 30. 


ARRANGED FOR SUPPORTING FAN ON SHELF, FLANGE 











SUPPORT, OR FOR CARRYING FAN FROM CEILING. 





General Offices ° St. | U. S.A. 


BRANCH OFFICES: 


NEW YORK: Havemeyer Building, . . . A. iH. Mustard, Agent. SAN FRANCISCO: 120 Sutter Street, . . . «. A.R. Pike, Agent. 
PHILADELPHIA : 1000 Betz Building, ‘i ‘ John Mustard, Agent. YOKOHAIIA, JAPAN, . * r ‘a * Bagnall & Hilles, Agents. 
BOSTON: 620 Atlantic.Avenue, . > P ‘ - H.C. Buck, Agent. LONDON, ENGLAND: 47 Victoria Street, . 2 - C.R. Heap, Agent- 
CHICAGO: 1519 [Marquette Building, . . . Geo. B. Foster, Agent. CITY OF MEXICO: . American Engineering Co.. of. Mexico, Agents. 


BALTIMORE : 204 East Lexington Street, . . #A.S. Tarr, Agent. ' FOREIGN DEPT.: Havemeyer Bidg., New York, E. E. Goudey, Manager. 
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©», ILLINOIS INSULATED D WIRE CO... 


MANUFACT URE 


iat RADE WEATHERPROOF wi be 


~— ee Ge @ AMORE, PLL 











RS OF 





AMPLES FREE. 















EDISON, JR., 
PRIMARY BATTERIES 


for all closed-circuit work. One and nine- 
tenths volts per cell. Permanent connec- 
tions ; no corroded wires ; clean ; easy to 


handle. 
For sale by 


ALL ELECTRICAL HOUSES. 


Catalogues and full description. 


EDISON, JR., 


8-cell battery ; 15 volts; 74 amperes. ‘ Electric Light and Power Co., 
22 WILLIAM @TREE’T, = - NEW YORK. 





CONSTANT CURRENT, 
7]. NO LOCAL ACTION, 
"WILL NOT FREEZE. 
QUID T6HT 


FOR GAS ENGINES, \ je 
stot MACHINES, | 
AUTOMOBILES, 

RAILROAD SIGNALS, | | 
CROSSING BELLS, 

SMALL MOTORS, 

an 


CELLS FOR 
PORTABLE 
WORK. 


Full Description in 
\| Booklet No. 17. 


EDISON MANUFACTURING COMPANY, 


THOMAS A. EDISON, PROP. 135 FIFTH AVE., NEW YORK. 





on Sockets, Receptacles, Ros- 
ies, _ an Branches, 
Cut - Outs, 


This Trade-Mar 


Switches, 
Jenkins Snap 
Switches, etc., 





Guarantees Satisfaction 





Philadelphia F{, T, PAISTE CO. Chicago 





Cary Spring Works, 
240 & 242 WEST 29th STREET, 
NEW YORK CITY. 





Manufacturers of 


YL \gWine AND SPRINGS 
For Machinery, Motors, Clocks, 


Music Boxes, and all kinds of 
Electrical Purposes. 





Knife | 





3--Electrical Catalogues-- FREE 


LIGHTING, TELEPHONE, 


HOUSEHOLD SUPPLIES. ' 

















- Plain inane % 


We make the BEST Annunciators, 
Bells and other House Goods. 

Our New Catalogue shows the full 
line. You can have a copy for the 
asking. 


PARTRICK, CARTER & WILKINS, 


Makers of Electrical House Goods, 
125 South Second Street, PHILADELPHIA. 
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ELECTRIC LAUNCH ON CENTRAL PARK LAKE, NEW YORK. 


ELECTRIC LAUNCHES 


- _ A PAYING INVESTMENT AT PARKS AND to Heat 
Reliable. PLEASURE RESORTS. 2 


TRAFFIC PROMOTORS. Write for illustrated Catalogue. 
The Electric Launch Co., Morris Heights, New York City. 


STEREOPTICONS. 


“AMERICAN” 
WOVEN WIRE DYNAMO BRUSHES 


“WE HAVE NEVER HAD A KICK.”’ We are now manufacturing the best Dy- 
namo Brushes in use. 

We have ample facilities for supplying any 
description or any size of Brush. 

No order is too large for us to handie or 
too small for our consideration. 

Our material is of a superior nature and 
our workmanship the best. 

A trial order will convince you of the many 
excellent qualities of our goods, which, when 
once used, will always be given the prefer- 


ence. 
Our prices are right and our shipments 


prompt. 
WRITE FOR PRICES. 












1 SLIDES ge 
sede —E FREE e F 






Bere cent es 


AILEY BROS ‘15 








j St 


American C. 


American Woven Wire-Brush 60., 


WALNUT STREET, PEABODY, MASS., U. 5. 4. 
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‘olumbia 
Lamps 


Unequaled in Quality 


Use Columbia Lamps in 1900 and avoid the annoyances 
of new and untried lamps 











CARDINAL VIRTUES TO BE FOUND 
IN..OUR PRODUCT 
Uniformity in initial candle-power 
Uniformity in initial voltage 
Uniformity in initial efficiency 
Highest maintenance of candle=-power 
Longest average life 


We respectfully solicit a trial order, which will enable us to prove the truth of our 
claims for superiority in Columbia Lamps 
Prompt shipments from factory and branch offices 
Special attention to export orders 


The Columbia 
Incandescent Lamp Co. 


MAIN OFFICE AND FACTORY 





1910=1912-1914 Olive Street, St. Louis, Ilo. 


Branch Offices 


New York, 1311 Havemeyer Building San Francisco, 120 Sutter Street Minneapolis, 295 Syndicate Arcade 
Boston, 205 Equitable Building Chicago, Central Electric Co. 
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Electric Light Plants 


ELECTRICAL REVIEW 


Electric Power transiiio Dynats, Motors 
Electric Supplies 


NEW ENGLAND ENGINEERING CO., 
WATERBURY, CT. 








Vol. 36—No, 7 





























The G. & E. 
Boring Machine 


a 


Electrical Wiring. 


Saves at least 50 per cent labor 
in boring holes; wires can be pulled At ttt 








through many holes; it saves wire; G RE AT 

no stepladder for boring holes. If 

you want to control the wiring in 

ans SAVER: 
‘ . Electric Go. 


it saves the insulation. You need 
your town, write for prices, etc., 
BINGHAMTON, N. Y. 























Miniature Lamps 


srr 8 se Telephone 
Irons... 


—SEND FOR CATALOGUE.— 
General Supplies. 
Holiday Goods. 

Prices Right. 

We manufacture an electric 
soldering iron especially for tele- 
phone work. Are in use by 
manufacturers of switchboards 


H. E. PLASS 
and by exchanges everywhere. 


ELECTRICAL SUPPLY COMPANY, 
23 BARCLAY ST., NEW YORK. 

Send order for sample iron and 
you will use no other. 














W.R. OSTRANDER & CO. 
22 DEY STREET, 
Manufacturers of 
SPEAKING TUBES, WHISTLES, 
ANNUNCIATORS, 
E'ectric and Mechanical Bells. 






MANUFACTURED ONLY BY 


American Electrical 





















Factory : Heater Co. : 
DE KALB AVE. 
BROOKLYN. DETROIT, MICH. 
oF No. 11.—Weight, 15 ounces. T.ength of iron, 
— | 12inehes. Tip, 7-16 inch in diameter. Con- 
Iitustrated | gumes 90 watts. 
Catalogue. 





RUBBER 
COVERED 








WIRES AND CABLES 


FOR EVERY SERVICE. 


For Underground, Aerial and Submarine use, 
“Safety ” wires and cables have the indorsement 
of some of the largest users in the United States. 
Write for our booklet containing the experience 
of users, 


The Safety Insulated Wire & Cable Co. 


LEONARD F. REQUA, 


225 to 239 WEST 28th STREET, 


GENERAL MANAGER. cnveneesmedl ness YORK. 








Necktie Light 





$6 weg * oS 
Lights, 2.7 


OHIO ELECTRIC WORKS. Cleveland, 0. 


Headquarters for Electric Novelties and Supplies. 
AGENTS WANTED. 


WE E ARE SELLING SELLING 


$ 3.00 Electric Bell Ou 
21.00 Telephones, com 





ee $1.00 
te, for...... 5.9% 


12 00 Fan Motors, with Batteries, for. 5.95 
8.00 Electric Hand Lanterns for..... 3.00 
10.00 Electric Carriage Lights for.... 3.95 
8.00 Medical Batteries for........... 3.95 
5.00 Electric Belts, the genuine, for.. 1.00 
8.00 Necktie Lights ..1........0c0.0- 1.£0 
14-Candle HangingLamp. with Battery 10.00 
Telegraph Outfits, complete, for...... 2.25 
Miniature Electric Lamps for......... 40 
a Machine Motors for.... ...... 5.00 
Electrical Books at low prices. 


We-undersell all on Everything Electrical. 


SEND FOR NEW CATALOGUE JUST OUT. 











NEW DIRECT-READING 


"OHMMETER, 


ELECTRICAL INSTRUMENTS 
AUTOMATIC SWITCHING DEVICES, 
SPECIAL MACHINE 

py AND BRUSHES 
ARC LAMPS. 


dneries Electric Specialty So. 


123 Liberty Street, New Yor. 
Telephone, 126 Cortlandt. 





SCIENTIFIC AMERICAN, October 14, 1899. 


THE AUTOMOBILE MAGAZINE has at last come to 
hand and is the most thoroughly satisfactory peri- 
odical which we have seen in any language on the 
subject. It is of regular magazine size and has I11 
pages. The quality of the articles is very high and 
the illustrations are of the best. Every one who is 
at all interested in the automobile will find some- 
thing in the new magazine which will interest him. 
Even the social side is far from being neglected, as 
there is an article on the recent floral parade at New- 
port and on the Automobile Club of France. The 
Automobile Index, which occupies some nine 
pages, is exactly what has been needed. On the 
whole the magazine is a most satisfactory one. 









31 State Street, 


_ $3.00'a YEAR. 









THE 


Automobile Magazine 


NEW YORK. 


N. Y. EVENING POST, October 9, 1899. 


The new illustrated AUTOMOBILE MAGAZINE (New 
York: U.S. Induscrial Publishing Co.) has a very 
attractive appearance, and is so varied in contents, 
without undue padding, that one wonders how the 
editor can fill his pages hereafter. Still the list on 
page Ior shows that there is a considerable “* for- 
eign automobile press ;” and what foreigners can 
do in the way of furnishing ‘copy ” to the printer, 
Americans can. The society feature of the new 
vehicle is brought to the front with news from the 
Newport festival—the driver, by the way, not al- 
ways sitting on the left. There are competent- 
seeming book reviews, and some concessions are 
made to the general reader in comicalities of pencil 
and verse. The magazine seems free from bias. 
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~ Thresher Electric Company 


DAYTON, OHIO, U. S. A. . 
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400 K.-W. SLOW-SPEED RAILWAY GENERATOR 





Slow- Speed Generators 


DIRECT CONNECTED OR BELTED, FOR 
RAILWAY, POWER OR LIGHTING 


a Le _— Co — — 2 
: SE Nee Pet Oy es Si Fs ete essa 2S ee eae hE 


ELECTRIC MOTORS 


OF ALL SIZES AND TYPES TO MEET THE VARIED REQUIREMENTS OF POWER TRANSMISSION 
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H. N. FENNER, President. J. F. BLAUVELT, Agent. RUSSELL W. KNICHT, Treasurer, 


NEW ENCLAND BUTT’ COMPANY, 


MANUFACTURERS OF 


MAGHINERY for INSULATING ELEGTRIGAL WIRES. 


Braiding, Taping, Winding, Twinning, Cabling, Stranding, Polishing and Measuring Machines. Cable Covering Braiders. 














FINE CASTINGS A SPECIALTY. 


304 PEARL STREET, - PROVIDENCE, R. I., U.S. A. 


a 

















We are manufacturing battery cells, wet 


& 
and dry, for all purposes. 
Send for catalogue and prices. 
Our name jis a guarantee of good quality. 
il Address: 2 
at suerte National Carbon Co., Clevelana, 0. 


KLEIN'S 
















CLIMBER’S 


Peru Electric Mfg. Co. 


_LINEMEN’S TOOLS 

talogue Free. n r one. 

MATHIAS KLEIN & SON, PERU, INDIANA, 

67-89 W. VAN BUREN STREET, CHICAGO, PLL Manufacturers of a full line of high-grade Porce- 











lain Electrical Specialties, including the «‘Pemco,’’ 

E. CoO the new Rosette especially adapted for mould- 
ing work. All Porcelain Transformer Fuse-Plug, 

Roller and a complete line of new Peru Branch Cutouts 

with Patented All Porcelain Fusible Plugs. 

Door Write for price-list and descriptive circular. 


Openers PERU ELECTRIC MFC. CO. 


THE MORTISE REQUIRED IS PERU, INDIANA. 


NEW YORK OFFICE: SALES MANAGER: 
Fi a, 220 BROADWAY. F. H. SCHLESSINGER. 


25s inches deep 


Obtainable at al! Electrical Supply Houses. 


EDWARDS & CO, | Steel Outlet and Junction Boxes 


6-7 DEY ST., NEW YORK CITY. Switchboards, Panel Boards, Switches, Etc. 


An bn 6 bp b> bp bp bp hn bn bp bn bon bn bn an bp hp bi hp bon, bn i bn bi ban on hp, bn, bo, bn bn bo bo bn bn hn bo hn bo bh bl > »--MADE BY... 


HE « Johns” Electric Heatersi| THE BOSSERT ELECTRIC CONSTRUCTION co 


- ARE PRACTICABLE. 
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The Vetter Current Tap. 


A Tapping Plug and Lamp Socket Combined. 










FOR SALE SEND FOR 
antes : BY ALL po cal 
SPECIAL “JOHNS” HEATER NO. 1. ) 
We are ——. them in a variety ELECTRICAL AND 
f styl h hold, office, 
s uane agiiann dasamen. SUPPLY DISCOUNT 
car heaters are now in use on the HOUSES. SHEET. 





best equipped lines. This heater, 

illustrated herewith, is handsome 

in appearance, easily portable and provided with a ‘‘ three-temperature”’ regulating 
switch. It consumes 2,000 watts, and will comfortably heat a room containing from 
1,000 to 1,600 cubic feet of space. The insulation is porcelain, and the construction 
is fireproof throughout. This heater will be furnished in highly polished nickel, japanned, 
or in gold or silver bronze, as desired. In ordering, state voltage used and space (cubic 
feet) to be heated. Send for catalogue of electric heating apparatus. 


H. W. JOHNS M’F'C Co., 
200 WVilliam Street, NEW YORK. 


bp &> > bp be by by by by bn bn boy bn bn bn by bin bn by bn by by bn bn bn bn bn hn bn hn by bp hn bn bi hp hp bn hn be tp bn hn ho 
vTVvVvVvVvVvCNVvvvvevvvvvvVvvVvVvVVvVVVVVVVVVVVvVTVvTVVvVvVveVvVvVvVeVVCT 


A simple and safe device for tapping and carrying the current from any electric ‘ight 
fixture to Motors, Drop-lights, and other electrical devices WITHOUT THE LOSS OF LAMP 
IN FIXTURE. Adapted to any system of electric lighting. When ordering, state what 
socket is used. Each tap is packed, with full directions, in a neat box. 


E. B. MEYROWITZ, 
Manufacturer and Patentee. 
104 EAST 23d STREET, Also at 125 W. 42d Street, NEW YORK. 
604 Nicollet Avenue, Minneapolis. 360 St. Peter Street, St. Paul. 
3 RUE SCRIBE, PARIS, FRANCE. 
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ATES ELECTRIC FANS 


New Styles. 






















New Prices. 


The “Bates” Ceiling 
Fan Motors are wound for 
direct and alternating cur- 
rent. They have a national 
reputation, and are ack nowl- 
edged as superior toany on 
the market. 


THOUSANDS IN USE. 
EVERY FAN GUARANTEED. 


DESK FANS FOR DIRECT 
CURRENT ONLY. 


WRITE US BEFORE CONTRACTING. 


D.L. BATES & BRO., Dayton, Ohio. 











Be 





IN A_DYNAMO 


SISCGCEOG 





You can move the Induced Coils, 
with the Inducing Coils station- 
ary ; 


You can move the Inducing Coils, 
with the Induced Coils station- 
ary; or 


You can move MAGNETIC LINES 
OF FORCE ONLY, leaving BOTH 
coils stationary, if you know 
how. 


This is what is done 
in the best machine 
of its class, 


The... 
WARREN 
Alternator. 











at 


250 K.-W. WARREN AL/TERNA‘TOR. ARREN G. 


RUMSEY ELECTRICAL M’F’RS’ CO.,  C.W.HOBSON, WESTERN ELECTRICAL SUPPLY CO., 

1217 Filbert St., Philadelphia. Waco, Texas. 10 and 12 N. oth St., St. Louis, Mo. SANDUSKY, OHIO, u.s. a. 
GATES & RANDOLPH, THOS. MUIR & SON, Cc. H. MAXFIELD, 

13-1§ Monadnock Block, Chicago. Detroit, Mich. : Belfast, Maine. 
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We are 





First of all we are 
MANUFACTURERS and IMPORTERS of the celebrated 


“Ship” Carbons 


The superiority of which over any other brand 
is an established fact. 


Write us for prices and samples before 
buying elsewhere. 


schiff, Jordan & Company 


Dealers in Supplies 


New York City 


and have advertised the fact—not tried 
to keep it secret. 


[Headquarters in the United States for 
HIGHEST GRADE IMPORTED CARBONS] 
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at 99 Incandescent Lamps 
r that are «not good, 
replaced FREE © of 


charge. 


HARDY LAMP COMPANY, PITTSFIELD, MASS. W hee | cr 4 
The Audit Company Refl eck 0) te 


OF NEW YORK, 


le LY D & Equitable Building, 120 Broadway. 
| EXTRACT FROM BY-LAWS OF 

LINE. THE AUDIT COMPANY 
ONLY DIRECT WATER ROUTE oe. ee Vee 


Between NEW YORK and 3 ARTICLE XIV. 
EXAMINATIONS TO BE CONFIDENTIAL 


Section 1. The results of all audits and ex- 
| aminations made by this Company shal be 
x treated as strictly confidential by both the 


examiner and the manager of the Company. 
Excellent Service, Fast In all cases, unless otherwise directed or 
Modern Steamships to requested by the applicant, the reports of the 
Company shall be made in duplicate, one to 


CHAR LESTON and be delivered to the applicant and the other 


JACKSONVILLE ahs emit mph) Boren" cts Theeler System of Retlectot The acknowledged 
Sec. 2. In no caseshall the duplicate report 5 
From Pier 45 N. R. adjoining so retained by the Company be opened to tandard ad fo ‘atalogues. 
Christopher St. Ferry. the inspection of the directors, officers, or 
employés of this Company, nor shall the con- 








4 va 

















RAN TREE ananeee Aleke tents be made known except upon authority 
° of a resolution of the Board of Directors of J R _ < Sy 
THEO. G. EGER, Traffic Mgr. tse eenoeg Wheeler Reflector Company 
Sec. 3. Each officer and employ6é of the 
WM. P, CLYDE & C0., Gen. Agts. Company who shall participate in making 18 to 24 Washington Street 
NEW YORK. examinations or audits shall, on entering the 
employ of the Company, make oath that he Boston ; Mass. 


will not divulge any information obtained by 
him in the course of his employment relating 
to audits or examinations. 
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A. C. Series System 


MANHATTAN 


Power Factor—Complete Circuit Series Lamps, with Regulator—.go. 











MANHATTAN Regulating) MANHATTAN Series A. C. 
Reactance Goll | Enclosed Lamps 


| Interchangeable with A.C. Multiple and D.C. Lamps. 

| At 6.6 amps., 72 volts, 430 watts. Total loss in lamp, 
5 watts. Power Factor .g1. Efficiency .gg. 
Terminal and arc voltage the same. Concentric 

| mechanism, but one magnet used inlamp. No springs. 


Loss in Regulator constant at all loads: 200 watts. 

Regulators to provide for any percentage of circuit, 
from 10 to 100 per cent. | 

Weight, 50-lamp Regulator: 300 lbs. | 


Manhattan General Construction Co., Newark, N. J. 
SALES OFFICE, {i BROADWAY, NEW YORK 
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(/HICAGOTNSULATED Wik 








152-154 Lake St 
CHICAGO, ILL 











ALL KINDS OF 4 The Allen Soldering Stick, 
COMPOUNDS. re The Allen Soldering Stick 


EVERY ONE KNOWS eS in Paste Form, 
or ought to know, that we lead in the PS ees Allen’s Soldering Salts, 


manufacture of Candelabra, Series, vei hs XS .’ » Made from pure chemicals, carefully compounded. 
arehive, Ratuney oie Sener Cetera Por For sale by all leading Electrical Supply Houses. 
latest Catalogue (No. 1017) to be had for eS 

. MANUFACTURED EXCLUSIVELY BY.. 


the asking. ia) Sea e of “ . B. ALLEN co. (Ine.), 


Some of our special X-Ray tubes have 
Iridium targets. The ventas have Plat- New York Office: 853 BROADWAY. 1335 Columbia Ave., CHICAGO. 


inum targets. We are still making the best 
Barium fluoroscopes. 











Epison DecoraTIVE & MINIATURE 
Lamp Dept. 
(General Electric Co.), 
Harrison, N. J. 














SPRAGUE ELECTRIC GO.|| co sezccee = 
STANDARD PRODUCTS. “TWO BALLS” 
SPRAGUE ‘“‘MULTIPLE UNIT” RAILWAY SYSTEM. ADJUSTER. 


Lundell Generators. * Lundell Fan Motors. Cake peer Neth Whats 


Direct-Connected and Belted Types. || Desk, Wall, Ceiling and Column Pat- you want it—up, down or 
Catalogue 646. terns. Catalogue 666. ‘ 
sidewise; stays where you 








i 5 2 put it; no springs or mech- 
Lundell Power Motors. — Interior Conduit. rie Saga ee Eo 


Adapted to various-Types of Machin- Iron-Armored, Brass-Armored, Un- . : 
ery. Catalogue 586. armored, Flexible-Metallic. Catalogue factories. Polished for finer 
5. service. 


GENERAL OFFICES: 
AGENTS in London, Paris, 


527-531 WEST 34TH STREET, NEW YORK. |] x0. 5. w., tokio ane 


Buenos Ayres. OTHERS WANTED. ‘ JOHN T. McROY 
sintie waite 275 sicebuanine STREET . 802 BROADWAY, NEW YORK 
: : M. I, VOUGHT, aN 18 WASHINGTON ST., CHICAGO 


LA CROSSE, WIS., U.S.A. 


Catalogue No. ‘2110 3 mmamm The Wyckoff Pipe & 


7 Creosoting Co. Xi": 






































Describes fully our 1900 Model Desk and Ceiling Fans—SEND FOR CATALOGUE 2110 
MANUFACTURERS OF 


The Emerson Electric Mfg.Co. "ic 6] § | Wyckoff Wooden Conduits, 
ST. LOUIS, MO., U. S. A. NEW YORK CY | =a ALSO POLES AND CROSS-ARMS 


Ro CARBONS! 
SAS ULZ.E) CARBONS! 
a CARBONS!!! 


ne Gr ESrEGe 








S0INIDIA'C lca ~~ ‘6 ‘ 
ree vaeM rE rad |, Thc | Electra” Carbons are the recognizes 
- . 4 aN wee §6Standard all the world over. 


Wa p yo \ x 
There are no Carbons better than the 


HUGO REISINGER ''sroaqway NEW YORK. ‘“Biectra’’ and none ‘‘just as good.”’ 
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PEGRLESS DESMAN COILING FANT Ly 








Cut No.12. SHowiINnG Styvce A Ceitinc Fan with Four Babes ano Ecectrovier ATTACHMENT. 


‘‘PEERLESS’”’ CEILING FANS all have two speeds except the 500-Voit Fans; are arranged so that 
the motor can be removed, leaving the lamps, shades and switch, or, in other words, an Electrolier. 








eR? Kae 


IES. 4 
Se) 


It will be readily 
seen by Cut No. 4 
that this type of 
Fan may beg 
placed anywhere 
in aroom and yet 
adjusted so that 
the breeze will 
reach any portion 
of the room—up, 
down and on 
either side. No 
machinery to 
operate to do this 
onlyturn ahandle 
which shows on 
cut. 


aie 3 


ASP, 


os 
a 
a 
9 





Cut No. 5. SHowinG 12-IncH ‘‘Peertess’’ Swiver Desk Fan. Cut No. 4. SHowING 12-IncH ‘‘Peertess’’ Desk Fan. 
Front View. Tippeo Down AND TURNED ON SwiVvEL. 


THE WARREN ELECTRIC & SPECIALTY 60., 


Re EN DIRECT-CURRENT FAN MOTORS, Ww ARREN. OH 10 iJ S A 
‘ a> > TRANSFORMERS, 
PEERLESS {om LAMPS. aes 
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“WE eee 
Fan Motors “1900” 


Include a line of the most accurately designed apparatus, 
both electrically, mechanically and artistically, for use on 


Direct, Alternating and Battery Current. 





They are for 
Ceiling, Standard and Adjustable Brackets. 
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WESTERN ELECTRIC 16-INCH DESK-FAN MOTOR. 


You should see a copy of our season’s illustrated and 
descriptive catalogue of fan motors.and accessories. It will be 
sent on application to those who mention this journal. 





WESTERN ELECTRIC COMPANY, 
CHICAGO. NEW YORK. 
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A Double export and Domestic Number 


OF ‘THE 


ELECTRICAL REVIEW, 


MARCH 7, 1900, 


Will be mailed to a newly revised list, representing 
the back-bone of the progressive electrical interests of 
England, the Continental Countries, South America and 








the Orient. 


The products of the shops of American electrical 
manufacturers are peculiarly.standard the world over, and 
this edition of the ELecrrica, Review is intended to give 
advertisers the best opportunity ever offered for influenc- 
ing this trade. The circulation we believe will be the 
most systematic and comprehensive ever given a single 
issue of an electrical journal. 

In addition to this foreign circulation, this same num- 
ber will be mailed to a list representing active interests 
not regularly on our subscription books in the United 
States and Canada, making the issue noteworthy. 

For the advertiser it will mean, without extra charge, 
in circulation, 


A DOUBLE EXPORT AND DOMESTIC NUMBER. 


It is desirable that advertising copy should reach the 
publication office as early as possible for the best attention 
in preparation and location. 


Publication Office, 
41 PARK ROW, NEW YORK. 


Branch Offices: CHICAGO. WASHINGTON. LONDON. 

















FOR SALE. 


In pursuance of an indenture of 
assignment, dated the 28th day of De- 
cember, 1896, the entire plant of the 
Montego Bay Electric Light Co. (Ltd.). 
For further particulars and permission 
to view, apply to any of the under- 
signed: 

SaML. Hart, Montego Bay; Encar 
TURNBULL, Montego Bay; A. H. 
Browne, Montego Bay; C. REtb 
CAMPBELL, Kingston, Trustees, 
or C. E. SOAMES, 


Montego Bay, Jamaica. 





LIST OF PRACTICAL 
10 CENT BOOKS. 


No. 1. How to make a Dynamo. 

No. 2. How to make a Telephone. 

No. 3. How to make an Electric Motor. 

No. 4. How to make a Storage Battery. 

No. 5. How to make a Wimshurst Electric 
Machine. 

No. 6. How to make a Magneto Machine 

No. 7. ~ > make a Medical Induction 

oil. 

No. 8. How to make a Pocket Accumulato:. 

No. 9. How to make a Plunge Battery. 

No. 10. How to make a Voltmeter. 

No. 11. How to make a Galvanometer. 

No. 12. How to make a Hand Dynamo, 


These books are illustrated and the pric: 
is only 10 cents each, postpaid. 


BUBIER PUBLISHING CO., 
Box 709. LYNN, MASS. 








Prism.... 
Globes »° 
Shades.. 


GUARANTEED TO GIVE 
‘* MAXIMUM LIGHT, 
COMPLETE DIFFUSION, MINIMUM 
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Painted Oak 
Pins ¢ Brackets. 


PROMPT 
SHIPMENTS. 


CAR-LOT ORDERS 
SOLICITED. 


KANSAS CITY & SOUTHERN LUMBER COMPANY, 
SPRINGFIELD, MO. 





WY, 


are men of education. 


Machine Design. Best Text-Boo: 


stitute for Home Study of Engineering. 


DS SS ®BQ®NON ON 


SRM dd AMAA 
SUCCESSFUL BUBCTRICIANS 


Success in the electrical profession is impossible without tech- 
nical knowledge. You can obtain a thorough electrical education at home during your 
spare time at a cost so low that you will not notice the outlay. Complete courses by 
mail in ELECTRICAL ENGINEERING, Electrical Station Engineering, Electric Railways, Elec- 
tric Lighting, Telephony. ba oy lB Blectro- -Platigg, Mechanical Drawin, 

T ks Free. The best, most thorough and practical courses of 
any correspondence school in the RP iy Seven years of experience in teaching by 
correspondence. Write for illustrated circular B, sample pages of text-books, drawing 
plate and booklet of letters from students all over the world. 


THE UNITED GORRESPONDENGE SCHOOLS, *°* *°° ASW Yorn: *"™ 


with which are incorporated The Correspondence "School of Tech. nology and the In- 


NY 


MOOI 


g and Dynamo-Electric 


Ka 
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OLES 


CROSS-ARMS 


BRACKETS, PINS 


TIES 


PROMPT SHIPMENT DIRECT FROM MILLS 
SAVE BROKERAGES AND SEND US YOUR @ 


INQUIRIES 


ECCLESTON LUMBER CO. 


29 BROADWAY, NEW YORK 





Central Manufacturing Co, 


rg, ul 
Tenn. 
Manufacturers 
and Dealers in 

Yellow Pine, 
Cross Arms, 

Locust Pins, 
Oak Pins, Electrical Mouldings, Oak Brackets, 
Oe e stocks on . Delivered prices quoted, 

. B. cars, your city, in any quantity. 


eS wRiteh vs. 








THE BRADY MAST-ARKS., 


T. H. BRADY, New Britain, Conn,, 
U.S.A. 


Manufacturer of Mast-Arms, Pole and 
Swinging Hoods, House Brackeis and 
other Specialties for Construction 
Work —Catalogues and Prices fur- 
nished on application. 


INDIA AND IN ANY 
a 0 < SHAPE OR 
PATTIE RN 


EUGENE MUNSELL & < 
218 Water Street, New York. 
117 Lake Street, Chicago. 
WRITE FOR SAMPLES AND PRICES 








McINTIRE’S PATENT 


Connectors and Terminals, 


Special Connectors for HARD-DRAWN COPPER 
WIRE, all sizes. FUSED WIRE, FUSED 
LINKS and STRIPS. 
















THE C.McINTIRE Co. 


GLARE,” for directing and dif- 
13 & 15 FRANKLIN STREET, NEWARK, N. J. 


fusing ALL KINDS OF LIGHT...... 


MANUFACTURED BY THE 


HOLOPHANE GLASS CO., 
1 BROADWAY, NEW YORK, N. Y. 
Send for Catalogue and Pamphlets. 





Di LADS 2M 
ENR PHICES 





SEND FOR OUR 
NEW 

BOOK 
CATALOCUE 
ELECTRICAL REVIEW 


PUB. CO., 
41 Park Row, New York. 














THEATRE DIMMERS. 


WARD LEONARD ELECTRIC CO., 
Bronxville, N.Y.,U.S.A. 








$5 VOLT 
AMMETER 


FOR 
STUDENTS’ 
USE. 


(Jewell Bearing 
= Aluminum 





















yan Oe RING ba’ = 
e@ oR. a. 


or ever” 
we BY BARN 


sii 


Mi Wp 


J. G. White & Company, 


INCORPORATED. 
ENCINEERS, CONTRACTORS, 
29 Broadway, New York, N.Y. 
EQUITABLE BLDC., BALTIMORE. 


oL.Conn Uy. 
nt 

) 
Sa 
2 OR ROUND WIRE,STEELOR BRASS. 

COLD ROLLED STEEL. 


KEPT INSTOCK, .0O3 TO 049 IN THICKNESS. 











TRADE-MARKS 
COPYRIGHTS 





its use de- 








| scribed in a circular just issued. 
SPRINGS ENAMELED OR PLATED. 


SENO SAMPLES AND WRITE FOR QUOTATIONS. L. E. KNOTT APPARATUS CO., 


16 Ashburton Place, BOSTON, MASS. “ 


EDWARD S. DUVALL, 


Solicitor of Patents, 


SHEAFF & JAASTAD, 


MECHANICAL and 
ELECTRICAL ENGINEERS. 
Plans and specifications for and superin- H 


tendence of Electric Power and Lighting 
Plants a specialty. 


85 WATER STREET, BOSTON, MASS. 














Counsellor in Patent Causes. 


CHICAGO EDISON COMPANY 


REPAIR SHOPS. 


Over 100.000 in use 76 MARKET STREET, CHICAGO. TELEPHONE, MAIN 1280. 
fi First-Class Equipment in all Shops. 


Sr = ioe ‘ OPEN DAY AND NIGHT. PROMPT ATTENTION. 
Ce 


> Dynamos, Armatures, Motors, Arc Lamps, Instruments, _ ° having two by col 
} ean save the expense 0: aving tw 
Machine Shop; Engines, Etc., Carpenter | municating directly with me. 
POCKET 
H.-P. SAFETY Seiken LIGHT. 


Shops; Cabinets, Etc. 
CORRESPONDENCE SOLICITED. | LOAN AND TRUST BUILDING, 

JAMES S. BARRON & CO., 
24-30 HUDSON STREET, - NEW YORK. WASHINCTON, D. Cc. 


Some time connected with the late 
Benjamin Butterworth, before he re- 
tired from practice to assume the 
office of Commissioner of Patents. 














Prompt attention given to all matters before 
the Patent Office, and ap; agtouin for pat- 
ents prepared here at ashington from 
sketches. photos, or models, in a manner to 
give highest satisfaction and with less ex 
pense rte you will incur elsewhere. Write 
| and convince yourself of this fact. As an 
| attorney at Washington is indispensable you 
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The Ball & Wood 
High-Speed Engine 


is noted for its smooth and silent running, and its ex- 
tremely low cost of maintenance. It is recognized as the 
standard engine for electric light and railway plants. Ball 
& Wood engines are made in all types for all services 
requiring the best economy and efficiency. 


The Ball & Wood Co., 


Elizabetent: n.g. 120 Liberty St., New York City. 


208 224 04 04 0444444454545 6 22 2 2S O45 1 4444.4.4.4.4444444444444444.4.4.4.44.4.4.44444444444444444444444 
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“BALL DUPLEX COMPOUND ENGINE 


ee —__ A. INT ID 


Direct-Gonnected Generator. 


A coal saver of the most practical kind, because, 
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without complication or an added part other than the 
second cylinder and piston, it effects a clear saving of 
25 per cent in the fuel cost of electric currents as 
compared with the simple engine. It is specially adapt- 
ed to varying loads and shows the same percentage of 
saving over the simple engine at all loads with or with- 
out the condenser. We furnish complete equipments, 


consisting of engines, generators and motors of our 





own manufacture. 


AMERIGAN ENGINE GO., B0UND BROOK, N. J 


NEW YORK OFFICE: 95 LIBERTY STREET. 











SALES OFFICES: Tallmadge & Wilson, 1428 F Street, N. W., Washinmeton, D. C. 
Larkin Engineering & Mfg. Co., Manhattan Building, St. Paul, Minn. 
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The Edward P. Allis Go. 


MILWAUKEE, WIS. 


* Special Engines for 


Street Railways, 
Electric Lighting, 


NN 


4 elle kan 8 


Steam Pumps, Condensers 


CATALOGUES AND PARTICULARS ON REQUEST. 


M. T. DAVIDSON, 


43°53 Keap St., Brooklyn, N. Y. 133 Liberty St., New York City. 
30 Oliver St., Boston, Mass. 








Rolling Mills. 7 
=> 
DIXON’S PURE e@ sy 0it or Grease targely Hoisting Engines, 


increases its lubricating 








i SS value and makes the finest Pumping Engines. 
X FLAKE GRAPHITE ccotinenixture. 

S tee REYNOLDS- $-CORLISS ENGINES 
S ENGINE ROOM AND ... PAMPHLET AND SAMPLE a 
S MACHINE SHOP. .... . Gaur Faun. BRANCH Orrices: NEW YORK, PITTSBURGH, CHICAGO. 


RSS CAMA 





Jos. Dixon Crucible Co., Jersey City, N. J. | Yzzzzzeeyssattttd tb bbddbtatdddasadddcacadesecsseessssasmsath 








30 


Alternators. 
Emerson Electric Mfg. Co. 
General Electric Co. 
Siemens & Halske Electric Co. 
Warren Electric Mfg. Co. 
Westinghouse Electric & Mfg. Cos 


unciators. 
Partrick, Carter & Wilkins. 
Batteries, Faeere. 
Bunnell & Co.. 
Edison Mfg. Go, 
Edison, in Electric Light & Power 


Co. 
Federal Battery Co. 
Helios-Upton Co. 
Peru Electric Mfg. Co. 


Batteries, Storage. 
Edison, Jr. Electric Light & Power 


Electric Storage Batterv Co 
United States Battery Co. 


Battery Material. 
Bunnell & Co., J. H. 


Bells. 
Edwards & Co. 
Ostrander & Co.. W R 
Partrick, Carter & Wilkins. 


Belt Dressing. 
Dixon Crucible Co., Joseph 


Boilers. 
Babcock & Wilcox Co., The 
Stirling Co., The 


Books, Technical. 
Bubier Publishing Co. 
Electrical Review Pub. Co 
Van Nostrand Co., D. 
Braiding Machines 
New England Butt Co. 


Bridges. 
Hilton Bridge Construction Co. 
Brokers. 
Faris & otal 
Brushes, Dynam 
American coma Wire Brush Co. 
Crown Woven Wire Brush Co. 
Partridge Carbon Co. 
Cable Hangers. 
Standard Underground Cabie Co 
Cabling Machines. 
New England Butt Co. 
Carbon Points. 
Gen’l Incandescent Are Light Co. 
National Carbon Co. 
Reisinger, Hugo. 
Speer Carbon Co. 
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Costangs. 
New England Butt Co. 


Circuit-Breakers. 
Ward Leonard Electric Co. 


Coal Mining Machinery. 
General Electric Co. 


Commutator Bars and Re 
Forest City Electric Wor 


Commutator Lubricant, 
Allen & Co., L. B. 

Condensers (Electric). 
Marshall, Wm. 


Conduits. : ’ 
American +o Conduit Co. 


pe Co. 
National Conduit & Cable Co. 
Sprague Electric Co. 
Wyckoff Creosoting Co. 


Connectors and > 
tire Co., The C 


bi ae 
Samson Cordage Works. 


Drop Forged Commutator Bars. 
Billings & Spencer Co. 
Dynamos and Motors. 
ullock Electric Mfg. Co. 
Central Electric Co. 
Eddy Electric & Mfg. Co. 
Elwell-Parker Electric Co. 
Emerson Electric Mfg. Co. 
Fisher Electrical Mfg. Co. 
General Electric Co. 


Gen’l on Are Light Co. 


Onondaga Dynamo Co. 
Siemens & alske 1 Electric Co. 
Sprague Electric Co. 
Thresher Electric Co. 
Warren Electric Mfg. Co. 
Westinghouse Electric & Mfg. Co 
Electric Locomotives. 
General Electric Co. 
Electric Novelties, 
Ohio Electric Works. 


Electric Heaters. 
American Electrical Heater Co. 
Gold Car Heater Co. 
H. W. Johns Mfg. Co. 
United Electric Heating Co. 
Electrical Instruments. 
Bossert Electric Construction Co. 
Central Electric Co. 
General Electric Co. 
Gen’l Incandescent Arc Light Co. 


Electrical Instruments (continued) caatrenmante (Testing and Record- 


Hs get Electrical Instrum’t Co. 


Whitney Electrical Instrument Co. 


Electric Solderin: 
American El 


Irons, 


Electric Appliance Co 

Manhattan Electrical Supply Co. 
Novelty Electric a 

Ohio Electric Wor 


Plass, H. E., Bleetrical ay Co. 


Stewart, Frank H 
Western Electric bo, 
Electromobiles. 
Electric Vehicle Co. 
Engineers and Contractors. 
ays Construction Co. 
New England ~ ccc Co. 
Scheaf & Jaastad. 
White & Co., J. G. 
Engines. 
Allis Co., Edw. P. 
American Engine Co. 
Ball & W 
Fans and Fan Motors. 
Central Electr 
D. L. Bates & Ag 
Diehl Manufacturing Co. 
Emerson Electric Mfg. Co. 
oe Electric Co. 
Gen’l Incandescent Arc Light Co. 
Michigan Electric Co. 
am eg Electric Co. 
rren Electric & Specialty Co. 
Western Electric Co. 
Wagner Electric Mfg. Co. 


Fixtures, ho ay Electric, 
Chicago Fixture Co. 
McKenney & Waterbury. 
Fuse Wire and Links. 
General Electric 


Melntive Cn. an fon 
Globes, hades, Ete. 
etophans Glass Co. 
Phoenix Glass Co. 
Graphite. 
Dixon Crucible Co., Jor. 
House Goods. 
pete Co., J. H. 
Central Electric Co. 
Ostrander & Co... W. R 
Partrick, Carter & Wilkins. 


at ter da on page 32. ) 


f...- rican Electric Specialty Co. 
papa Se The v 


General Electric Co. 
Gen’! Incandescent Arc Light Co. 
cormeae mrewens:s oh — t Co. 
te) paratus Co 
Machado. & Roller. 
a Electrical Instrument Co. 


Co. 
Westinghouse Electric & Mfg. Co. 
Whitney Electrical Instrum’t Co. 


Insulato: Ma- 
ree ag and Insulating 


Central Electric Co. 
H. W. Johns Mfg. og 
Kartavert Mfg. 

ke, Fred M. 
Peru Electric Mfg. Co. 
Standard Paint 
Standard egg Cable Co 


pf Unction 
Bossert Boxes. Construction Co. 

Gen’l Incandescent Arc Light Co. 
Ward Leonard Electri 


ic Co. 
Lamp Hoods. 
May & Cornwell. 


General Electric Co. 

Gen’l Incandescent Arc Light Co. 
Jandus Electric Co. 

Manhattan > Construction Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 


Lamps, Decorative. 
Central Electric Co. 
Edison Decorative and Miniature 
Lamp Department. 
Gen’l faniinasens Are Light Co. 


Lamps, Incandescent, 
Buckeye Electric Co. 
Columbia ow sar gga Lamp Co. 
General Electric Co. 
Gen’l Sauaienean Arc Light Co. 


ay Sone ag Pp Co. 
New York & Ohio Co. 


Ohio Electric Works. 
Sawyer-Man Electric Co. 

Shelby Electric Co. 

Westinghouse Electric & Mfg. Co. 


Launches. 
Electric Launch Co. 


Laundry Irons. 
United Electric Heating Co. 
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h le 
gy in 
Westinghouse Electric & Mfg. Co 
Machine Tools. 
Garvin Machine Co 


Mast-Arms. 
Brady, T. H 


Meters. 


Fort Wayne Electric Work 
Siemens & Halake Electric Oo. 


Mica. 
H. W. Johns Mfg. Co. 
Munsell, Eugene. 


Paint. 
H. W. Johns whey Co. 
Standard Paint Co. 


Railway 8 8 Sons Co., John A, 


ties (Electric) 
“Gentral Xt Hhectnc Co, 


Novelty Electric Co. 
adr Supply and Mfg. Co. 
Western Electric 


re and Mfg. Co, 


Pairpoint 'g. Co. 
Wheeler aoe Co. 


Chicago Rheostat Co. 

Cutler-Hammer Mfg. Co. 

Gast eens nt ue sed Co, 

Cs) ic me ae & 
Ward Leonard Electric Co. 
Schools. 

Am. School of Correspondence, 

Electrical Engineer Institute of 
Correspondenee Instruction. 

a Corresp. Schools. 

United Correspondence Schools. 





a | 


ee OW nn a | 





CAN WATER-WHEELS BE GOVERNED? 


If you will give us a description of your water-wheels and how they are 
set, we can refer you to a plant similarly arranged, where our gevernors are in 
use. Our governors are now being used to regulate over 


SEVENTY-FIVE THOUSAND HORSE-POWER 


of water-wheels in this country alone. We sell our governors with a 


POSITIVE CUARANTEE 


that they will give a better speed regulation than any other make of governor. 


LOMBARD WATER-WHEEL GOVERNOR CO., 


61! Hampshire Street (Roxbury District), BOSTON, MASS. 





The “GLARK” Wire 


"CLARK WIRE” 


FOR SWITCHBOARD, RAIL- 
WAY AND MOTOR USE. 
All sizes of stranded and 

flexible wire and cables 

with Clark’s insulation. 


Inspector Boston Fire Underwriters’ Union says:—“‘A thoroughly reliable 

and durable wire In every respect.’’ 

The Clark wire has been before the public, and in use, for the past 10 years, and has met 
with universal favor. We guarantee our insulation wherever used, Aerial, Underground, or 
Submarine, and our net — are as low, if not lower than any other first-class insulated 
wire. We shall be pleased to mail Catalogues, with terms and discounts for quantities. 


EASTERN ELECTRIC CABLE COMPANY, 
61-63 Hampshire St., Boston, Mass. 


HENRY A. CLARK, Treas. and Gen. Manager. HERBERT H. EUSTIS, Prest. and Electrician. 








CHAPMAN 











SOLE MANUFACTURERS: 














VOLTAGE REGULATORS 


For Alternating or Direct-Current Systems 


Insure Steady Lights in spite of Changing Speed and Varying Loads. 
They Compensate for Line Loss and automatically keep a constant Voltage 
at any chosen centre of distribution, however distant. 


Write for particulars. 


We also manufacture Water Motors, Electric Motors and Dynamos in the 
Bipolar and Multipolar types. 
attachments. 


Copper Mills with water and electric 


Belknap Motor Company 


Branches: 
REGULATORS SENT ON BOSTON NEW YORK PHILADELPHIA ° 
30 DAYS’ TRIAL on Se EB panneeco Portland, Maine 
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HANDBOOK OF 
INFORMATION SENT FREE. 
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Western Telephone caabtiaiitiven 
250-254 S. CLINTON STREET, CHICAGO, ILL. 


Largest Manufacturers of 


TELEPHONES AND SWITCHBOARDS EXCLUSIVELY 
IN THE UNITED STATES. 























Telephone Service at 


Your Residence 
will add but a trifling 
amoun! fo your expenses, 
but wi! add 100 per cent. to 
Your Comfort. 


Rates in Manhattan 


from 


$60 a Year. 


NEW YORK TELEPHONE COMPANY, 
5 West 38thSt. 952 Broadway. 15 Dey St. | 


**Why and How” 


Do you wish to understand the princip'es, 
methods and history of 
the every-day industr al, 

| SCIENCE technical and scientific 
processes and operations 

that you have seen and 

We explain the 

things every- 

one wants to 

know. Our ar- 


wondered at? 
| AND 
ticles are both 


How done, and 
Why done in 
interesting and accu- 


certain ways? 
rate—a combination 


not found in any other i N DUST RY | 


popular-science publication in print. Send 25 
| Cents in Stamps for a Three-Months’ Trial 




















Subscription. You will like us. 


a AND | INDUSTRY, 


$1.00 Per 


An Illustrated ‘Monthly Magazine. SCRANTON, PA. 





























For Heads « of 3, Feet to 2000 Feet. 


adapted to al) kinds o! 


ELECTRIC POWER AND LIGHTING PLANTS. 


Recent tests at Holyoke, given below, enable us to guarantee: 
The Largest Power ever obtained if rom a wi ‘er same diameter. The iahes 
speed ever oblained = the same power. hi 

running from half to full gale. We past guarantee also: A runner acne 
possible strength. A gate unequaled in quickness and ease of opening and closing 


vestet es > SAMSON, Jan. 25, 97.[ Test of a 35 = SAMSON, Feb.1,97.| | 








WATER WHEELS 


ighest mean ¢; 





















































Gav Head. Cu. Fc.y Horse “— Gare Head. Cu Ft.| Sorse | Per 

Ones. Pr. ise Pr. Sec.| Power. Ce peo Pr ial Sec.| Power Cext.| 
Full |15.00] 144.00] 172.69|240.97|82.03| Full 15.29) 3 25 ioe.celsaa alta os! 
% |x5.04| 138.12] 155 03/223.61/84 55] % |16.56| 187.75, gets 146-73/84.78| 
3% 15.12] 127.67] 133.24) 191.06)83 ¥% |27-33| 178-50} 83.95 138.40/83. 

% [15.88] 131.50] 112.65/162 80/80 25] 3 | 17.54) 176.40 .82/ 109.64!80.09' 
% 116.47] 126.87] 90.041127.73175.95) 44 117.68] 168.50! 57.69 88 tgl76. 191 











JAMES LEFFEL & CO.., Springfield. Ohio, U.S.A 








Screw 
Machines, 
Built in 

7 sizes with 
10 different 
Spindle 
Capacities. 
Full line of 
Monitor 
and 
Chucking 
Lathes. 









GARVIN 







| 
| Phese MACHINE Send for 
oe CO., Photos 
eee ——- = 
ce ee = .-— and 
~ Spring and 2 = Details 
Varick Sts., - 
Sales Agents: NEW YORK. —- 


THE GARVIN MACHINE Co., 51 N. 7th Street, Faiedephia, Pas, Pa. 


MANNING, MAXWELL & Moore, 22 S. Canal Si Germ 
treet, Chic: 
DEUTSCHE GARVIN MASCHINEN-F FABRIK, Aktiengesellscha att, 47 E Burg Strasse, Berlin C, a: 




















OUR 1900 CATA- 
LOGUE IS READY! 


Did You 
Get One? 


If Not, Hurry Your 
Address Along. 





THE STANDARD TELEPHONE 
AND ELECTRIC CO., 


MADISON, - - WIS. 
REE Se 
SS a a a: 











NOVELTY ELECTRIC CO., 


PHILADELPHIA, PA. 


' Okonite Insulated Wires. 
Medbury Overhead Railway Material. 
Changeable Electric Headlights. 
Globe Metal Works’ Trolley Wheels. 
P & B Electrical Compounds. 
Perkins Incandescent Lamps. 
Schiff, Jordan & Co.'s Ship Cored Garhons. 


ELECTRICAL SUPPLIES OF EVERY KIND. 


Agents for 
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Soldering Irons, 
United Electric Heating Co. 
Soldering gg’ 
Allen ra Co., 
Specialties. 
wpe Electric Mfg. Co. 
G. & E. Electric Co. 


Gen’ Incandescent Arc Light Co. 


Ohio 99 Works. 
Vought, M 
Steel ant Gavin Wire. 
Barnes ing The Wallace. 
Cary Spring Works 


Storage Batteries. 
American Battery Co. 
Electric Storage Battery Co. 
Helios-Upton Co. 
S8witchboards. 
Bossert Electric Construction Co. 
Central Electric Co. 
Emerson Electric Mfg. Co. 
General Electric Co. 
G3n’l Incandescent Arc Light Co, 
Western Electric Co. 





Correspondrnce solicited. F 


ELECTRICAL REVIEW 





Vol. 36—No, 4 





a ——_. 


CLASSIFIED INDEX —(Coneluded tr from page 30.) 


Switches, Etc. 

Central Electric Co. 

Emerson Electric Mfg. Co. 
General Electric Co. 

Gen’l Incandescent Arc aad Co. 
Hart & H 
Hart Mfg. 
Paiste Co., H.T. 


eman Mfg. Co. 


Telephones, 


American Bell Telephone Co. 

American Elec. Telephone Co. 

Bunnell & Co., J. H. 

Central Electric Co. 

Couch & Seeley Co. 

Ericsson Telephone Co. 

Eureka Electric Co. 

Farr — & Construction 
Supply Co. 

Prine or Electrical Supply Co. 

Mianus Electric Co 

National cae Telephone Co. 

New York Telephone Co 

North Electric Co. 


Ohio Electric Works. Vol Re tors. Insulated W: 
Spencer Electrical Co Belton nap Seman Hoebling's Sons Co, » hgh 
Standard Pages 2 & Electric Co. Saf Wire & oka 6 Co 
ponte #lectric Uo, Water-Wh Simplex Electrical Co. 
= =~ Carlson Telegraph “Seffel & Co., Jas. mene Underground Cable Co 
Swedish- American Telephone Co. Lombard Water-Wheel Gov. Co. estern Electric Co 

elephone 
Tucker Mfg. Co. Wires and Cables X-Ray Apparatus. 
Viaduct Mtg. Co. rican Electrica) Works Ritchie & Sons. 
Western Electric Co. American Stel nn dard Wire Co. 

ni! 
Western Telephone Construction Pie Co. 
Electric A ce Company. 
Tools | none. yg ah 
° Hi Mfg. Co. 
Garvin Machine Co. india Rubber & Gutta Percha Ir- 
sniatip 
Transformers, Illinois Tusulated Wire Co. 
Fort Wayne Electric Works. Indiana Rubber & Insulated Wire 
New York & Ohio Co Co. 
Wagner Electric Mfg. Co. Montauk Multiphase Cable Co. 


Westinghouse Electric & Mfg. Oo. 


Turbine Governors. 
Lombard Water-Wheel Gov. Co 


National Conduit & Cable Co. 
National In ibber Co. 


Novelty Electric 
Okonite Co., The. 





Two Heads are 











Better Than One. 








Swedish and American Skill Combined have made a 


NEW DEPARTURE IN TELEPHONIC APPARATUS. 
Swedish-American Telephone Co., 





v Transmitters and Receivers a Specialty, 


s 
680-682 WELLS ST., CHICAGO. 





How did you learn the addresses on this page? 


Tell the advertiser WHEN YOU WRITE to him. 











mt 


Factory : 





Main Office and t LAFAYETTE, IND. 
Branch Office: CHICAGO, ILL. 


sna ELECTRIC CO. 


EXCLUSIVE MANUFACTURERS OF 


93 LIBERTY STREET, 


Rell-Gtyle Telephone Apparatus 


FOR THE INDEPENDENT FIELD. 


Eastern Representative: 


COLUMBIA ELEC. SUPPLY CO., 


NEW YORK. 














The Ritchie Induction Coils 


producing best results in X-Ray work are made by us expressly 


for this work. 


All our coils give a spark from one to two inches above rat- 
It is known that the founder of this company invented the 


ing. 


adopted method of induction coil winding in 1853. 


Send for prices and information ; catalogue of fine electrical 


and scientific instruments free. 


E. S. RITCHIE & SONS, 


Brookline, 





mien. |. 





EQUIP LARGE EXCHANGES 


Central 


Energw | 
Ss sten| 


—AND— 


MULTIPLE SWITCHBOARD. 


The most convenient and economical telephone system ever put in use. 
Reduces cost for operating and maintenance to a minimum. 
Correspondence Solicited. 


The Stromberg-Garlson Telephone Mfg. Company, 


72-82 W. JACKSON BOULEVARD, - - GHIGAGO, U.S. A. 


FOR THE YEAR 1900 
Selephone Neagazine 


WILL CONTINUE TO BE THE BEST AND ONLY 
PAPER IN THE TELEPHONE FIELD. | 


Interesting and instructive, finely illustrated | 
articles on 


EXCHANGES AND APPARATUS, 
LINE CONSTRUCTION, | 
SWITCHBOARDS, | 
SIGNALING DEVICES, 

TELEPHONE TROUBLES AND 
HOW TO FIND THEM, 


And many other valuable features will appear | 
regularly and add to the ever-increasing 
fund of telephone literature. 











Limited Trains 


BETWEEN 


Boston, Crncinna?!?, 

New York, Chicago, 

Washington, St. Louis, 
Indtanapolts. 


Big A Route 


New York Central aad 


IF YOU CAN AFFORD to spend | 


EightCentsaMonth 


Sur ideatinet Santana iden taek wn Chesapeake & Ohio Ry. 
A Dollar Bill 70 recctety tor avesr, || W. J. LYNCH, 


Gen'l Pass. and Tkt. Agt. 


W. P. DEPPE, 
Asst. G. P. and T. A., 
CINCINNATI. 


Sample Copy for stamp. Newsdealers sell it. 





Electrical Engineering Publishing Co., 
736 Marquette Building, CHICAGO, U. S. A. 
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COUCH & SEELEY CO, 


BOSTON, MASS. 


MANUFACTURERS OF 


Telephones, Switchboards, 


AND EVERYTHING PERTAINING TO 


Telephone Apparatus for Exchanges, 
Interior Equipment and 
Private ate Lines. 


Wé&e 


Coal Gr Grain Microphone 
Bipolar Receiver. 





No. 1. Swine Arm SET. 








W & © Bipoutar REcEIvER. 





No. 9%. Desk Ser. 

















NEW SEVENTH EDI- 
TION NOW READY 
PRICE 25 CENTS 


<= POSTAGE FRE ieee se 














“Telephone Inspectors’ Handbook— 
Telephone Troubles and How to Find 
Them.” By W. H. Hyde and J. A. 
McManman os. °° ote 88 ote ewe 
THIS IS THE BEST BOOK OF ITS KIND PUBLISHED. 
IT WAS FORMERLY KNOWN AS ‘“HASKINS’ 
TELEPHONE TROUBLES,” AND HAS RUN THROUGH 
SIX LARGE EDITIONS. SENT POSTAGE FREE ON 
RECEIPT OF PRICE BY .°. °*.° °° 


Electrical Silas: 4l 
Park Row, N. Y. City 








You Know_~ 


what troubles you have experienced in your 
selection of telephones acd apparatus ! Of course 
you made a mistake in buying poor cnes; but 
that can be rectified. We make a grade of tele- 
phones that never disappoint; that are as good 
to-day as they were a year ago, simply because 
we exercise great care in their manufacture and 
use superior judgment in selection of materials. 

Shall we help you out cf your difficulties, and 
send you one or two ? 


TUCKER IiFG. CO., York, Pa., U. S.A. 











Telephone Transmitters 


High-grade, pacton working Transmitters, superior to all 
others. Patented January 4, 1898, and May 9, 1899. All shapes. 
Catalogue on application. We guarantee our transmitter and 
make this offer to convince you. If our apparatus is not 
satisfactory it may be returned at any time within 60 days from 
date of purchase and your money will be refunded. 





MANUFACTURERS OF 


Interior inter-communicating Telephones. Each telephone is its 
own central. One group of batteries for calling and talking. 
Quick-acting, substantial, durable, economical. Far superior to 
anything on the market. A variety of — ae any design 
made to order. System patented August 15, 


SPENCER ELECTRICAL CO, 


163 Greenwich St., New York. 











Electric Vehicle Company 
COLUMBIA AUTOMOBILES 


Electric and Gasoline 


OPERATING AND SELLING COMPANIES 


STATE roadway. YORK: New York Electric Vehicle Transportation Co., 100 
Broadwa 

STATE OP P Pennsylvania Electric Vehicle Co., Drexel Bldg., Phila. 

STATE i F ILLINOIS: Illinois Electric Vehicle Transportation Co., 1215 Monad- 

Block, Chicago. 

NEW ENGLAND STATES: New England Electric Vehicle Transportation Co., 53 
State St., Boston. 
AGER FOR EUROPE: Hart O. Berg, 54 Avenue Montaigne, Paris, France. 

DISTRICT OF COLUMBIA: Washington Electric Vehicle Transportation Co., Pan- 
orama Bldg., 15th St. and Ohio Ave., Washington, D.C. 


In territory not represented by local companies all communications 
should be addressed to 


ELECTRIC VEHICLE COMPANY 


100 BROADWAY, NEW YORK, U. S. A. 
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THE AMERICAN BELL TELEPHONE GOMPANY, 
125 MILK STREET, BOSTON, MASS. 





This Company owns Letters-Patent 
No. 463,569, granted to Emile Berliner 
November 17, 1891, for a combined 
telegraph and telephone, covering all 
forms of microphone transmitters or 
contact telephones. 





MAGNETO BELLS. 


All Kinds’and Parts of Telephones, 








MIANUS, CT. 





Electrical Supplies. 


Send;Stamp for Catalogue of Prices. 


WIANUS ELECTRIC GO. 
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Siemens & Halske Electric 
Company of America, 


General Offices: Chicago. 












“Tmproved 
Duncan 

Integrating }j 
Wattmeter,” * 


Accuracy of Record. 


Permanency of Calibra- 
tion. 


Economy of Operation. 


WRITE FOR BULLETIN 
AND PRICES, 


District Offices: Boston, Chicago, Cincinnati, Denver, New York City, 
Philadelphia, St. Louis, San Francisco. 


NAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA * 











Electric Condensers. 


WM, MARSHALL, Manufacturer. 
CIRCULARS FURNISHED. 


STANDARDS A SPECIALTY. |: ; 
| Pe Viapvcr Etzcrric ( 


109 Lexington Avenue, - New York. BALTIMORE. MD-U.S.A. 


High-ffrade Non-[nfringing Apparatus. 


Largest Manufacturers of \Telephones and 
Accessories in the U.S. 









2) 

















Our new Express System is adapted for 
use in both large and small exchanges; 
our Ex pe switchboard is a new depart- 
ure an ssesses original features, being 
oe most rapid switching apparatus ever 

lev 


>) SELF-RESTORING DROP. 
SELF-RESTORING RING-OFF. 
RAPID RINGING DEVICE: 


Drops mounted ye non-inductive metal shell, combined drop and j9ck in 
self-contained case, can be removed and replaced in board in one 
minute without disturbing connections, Each drop indicates as to whetl. er line 
is working properly. 


Will Pay a Daily Dividend in Quality of Service Rendered. 


OUR AMERICAN SOLID BACK AMPLIFYING TRANSM!'TER 


is the most powerful instrument yet roduc Espec' 8 oe 1g and 
Severe Lines, and for volume of vo ce t 7 rind _ 3 ‘th cular 
tion, exact reproduction of voice and durable qualities is omen al 


E cron pane ww toa eel line of AM pre of high some adapted t a 
eon ting Dale pag dak _—- neluding the it Bridging instrume! 
— 700 FLOURISHING er caners pquerss. 
PROTECTION GUARANTEED TO 
EXPERT ADVICE FURNISHED, 


CORRESPONDENCE SOLICITED. ADDRESS 


AMERICAN ELECTRIC TELEPHONE CO., 
Nos. 171-173 South Canal Street,” Chicago. 


SEE_OUR EXHIBIT, PARIS EXPOSITION, 1900. 
MEDAL AWARDED, COTTON STATES EXPOSITION, ATLANTA, GA., 1895. 
MEDAL AWARDED, TENNESSEE CENTENNIAL, NASHVILLE, TENN., 1897. 
MEDAL AWARDED, INTERNATIONAL EXPOSITION, OMAHA, NEB., 1808. 
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Westinghouse Transformers 








Westinghouse Self-Cooled Oil Transformer. 











Westinghouse Electric & Mfg. Co., 


PITTSBURG, PA. 


The British Westinghouse Electric & Mfg. Co., Ltd., All Principal Cities in 





Sawyer-Man 
Incandescent 
Lamps. 





Sawyer-llan Electric Co., aitegheny, Pa. 
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yo L. CANDEE, ’ 
H. Dugzant CHEEVER, { 


Gero. T. Manson, General. ek al 
W. H. Hoparns, Secretary. 


i teisidinaan: 





i889 1893 
sete LS N J .) — ‘ade 
. — © 4 > . rr 


THE STANDARD FOR RUBBER INSULATION. 


OKONITE WIRES, OKONITE TAPE, MANSON TAPE, 
CANDEE WEATHERPROOF WIRES. 


THE OKONITE CO.™™ 


253 BROADWAY, N. Y. 


MARK, 





NATIONAL ELECTRIC CODE STANDARD. 








PY reavt nati Slow-Burning Weatherproof, 
(0. K.”” Weatherproof ana 


OT a Wie 


PHILLIPS INSULATED WIRE CO., 


OFFICE AND Factory: PAWTUCKET, R. I. 


Hazard Manufacturing Co., 


‘ WILKESBARRE, PA. 
HIGH-GRADE 


naneconeeoW I RES # CABLES. 


Magnet, Office, Annunciator Wire. 


New YorR« OFFICE, 


50 DEY STREET. 


Slow- Burning 


PRICES AND SAMPLES 
ON APPLICATION. 








CHICAGO OFFICE, 


1201 MARQUETTE BUILDING. 


E RUBBER-COVERED WIRE 
E AERIAL ano 
Tr C UNDERGROUND 
“, TROLLEY WIRE 
L 








HHH 


R 
; 
7 | 
A  JOKN A. ROEBLING’S SONS 
L §$ COMPANY, 


TRENTON, 
He J. 








ee 





For Banks Fine Offices, Hotels 


. And all places aaeie a salle. 
’ larly effective CLUSTER RE- 
FLECTOR is desired. 


Polished or Old Brass Corona. Spread, 2216, 25 
and 30 inches. Sectional Glass Reflector, diameter, 
18, 2044.and 25 inches. _ Silver Plated Corrugated: 
Best Mirror or Opal Glass. Three, four or six 
lamps, with or without stalactite. 


ALL KINDS OF REFLECTING FIXTURES FOR ELECTRIC LIGHTING. 


“*BOOK OF LIGHT” and ESTIMATES FREE. 


Geo.Frink Spencer, | P FRINK fh We Telephone : 
Manager. ets 5 551 Pearl St., E YORK, “860 Franklin” 











LICENSED TO MANUFACTURE ELECTRIC AND COMBINATION FIXTURES. 











—_ Uncut 
MIGA si oe re er 
Size or Pattern. 
AMBER Washers. 


SAMPLES AND QUOTATIONS FURNISHED. 


A. 0. SCHOONMAKER, (58 William St., NEW YORK. 





NORTON 


Voltmeters ana Ammeters. 


High-Grade Instruments at Moderate Cost. 


Write for Circular and Price List. 


THE NORTON ELECTRICAL INSTRUMENT COMPANY, 
Main Office and Factory: MANCHESTER, CONN. 


Agents: KOHLER BROS., Chicago, Ill. 
NEWMAN-SPRANLEY CO., New Orleans, La. 


[)IXON’S GRAPHITED 
WOOD GREASE = sesh 


‘‘Lasts three times as long as any other lubricant.” 
JOS. DIXON CRUCIBLE CO., JERSEY CITY, N. J. 


“HARTFORD” ROSETTES 


FOR CLEAT, 
CONCEALED AND 
MOULDING WORK. 





FOR TROLLEY CAR GEARS 


ABSOLUTELY 
PREVENTS NOISE AND 























Approved by the NATIONAL BOARD OF 
FIRE UNDERWRITERS. 


Cap and bases interchange- 
able. 

Positive lock and sure con- 
yj, tact. 
é Cap can not be loosened or 
contact lessened by shaking 
or pulling on the cord. 


HARTFORD, 
a y CONN.......: 








““CONCEALED.’ 


ms HART MFG. CO 





ENCLOSED MOTORS, 


Compact, Efficient, Durable. 


DYNAMOS and ELECTRICAL 
APPARATUS. 


Send for Catalogue and Prices. 


ONONDAGA DYNAMO CO., 


SYRACUSE, W. Y., U. 8. A. 












29 CORTLAND 35iieees 
NEW YORI 
CABLE goes 


N 

“GLOVE BOX 

ALL FOREIGN OFFICES 
“BABCOCK, 


) WATER TUBE BOILERS - 
‘4 BR OUR BOOK STEAM’ 
: eee 


BOSTON 
8 OLIVER OT. 


OFLADEL ENA CHICAGG: 
MARQUETTE BU 





























































SOUE "4-Ye)- gea,' wT a) ya & wage 


AND DOMESTIC NUMBER. NUMERO DOBLE PARA LOS ESTADOS UNIDOS Y EL ESTRANJERO. 


ELECTRICAL REVIE 











TEN CENTS A COPY. 







































Vou. XXXVI.—No. 16. dn . " 

Copyright, 100, by Euscrateat, Review Pus. Co. NEW YORK, WEDN ESDAY, APRIL 18, 1900. = Jun eouane cooman_| 

Cn ee ee < A Construction Material 

q eo 

& 7 ELECTRIC LICHT AND 

z The Phoentx Ziv = TELEPHONE 

S ? 3 LED ‘s —_ Paranite Telephone Wires 
F rs ? <a _— — ow Paranite Telephone Cables 
{ z Glass Co. 4 z x 5 — —— — = S Construction Material " 

ad a 2 Seam 7 Exchange Material 
z MANUFACTURERS OF z S mee = 7 2 3 = 0. K. Weatherproof Line Wires 
. a S — ? +—_] Paranite Wi d Cables 

{ Gas 4 Electric Globes, $ — : Peeriess Wiese 

hy ? Z Se oS Wiring Material 

p Shades, Etc. z xi = Construction Tools 

rm . : 

$ Seod forourLATEST CATALOGUE. $ >| Electric Appliance Company, 

t ad, z CHICACO. 

t Pittsburgh. New York. Chicago. z America’s Largest Electrical Supply House. 

Pewwvuve« 244444444444 4444. Wrtarp L. CANDEE, : Gxo. T. MANSON, Gen. Supt. 
badatadle Donen mrss te Soles het gahaihe sts Pages H. DURANT CHEEVER, } Mars. W. H. Hoperns, Sec’y. Dv 
Name SPlateo 
1889 1893 FOR ALL ELECTRICAL APPARATUS 
PARIS EXPOSITION .-WORLD’S FAIR.. . 
MEDAL MEDAL AUGUST BECKER 

WIRES AND CABLES. FOR RUBBER FOR RUBBER S 





INSULATION. 34 OLIVER STREET, BOSTON, MASS, 


NATIONAL INDIA RUBBER CO. INSULATION. 


Factory and General Offices, BRISTOL, R. I. 





TRADE MARK 
THE STANDARD FOR. RUBBER INSULATION. 
Sole Manufacturers of OKONITE WIRES, OKONITE TAPE, MANSON TAPE, CANDEE 


-4é. WEATHERPROOF WIRES. Write for Prices. 
THE OKONITE CO., Ltd., 253 Broadway, New York. OTIOR BRUM 


LAMPS AND TRANSFORMERS cca oA cara 
NEW YORK & OHIO COMPANY, 
WARREN, OHIO. 
New York OFrice: 1 Broadway. 
| THE BRISTOL CO. 
‘ MAIN OFFICE: 





VPARVRIDGE 
SELFLMBRICRING 








COMPANY, 


MANUFACTURERS AND PATENTEES OF 


PAPER INSULATED CABLES AND 


mnee™'uwpeRcRoND suaways. | CARBON BRUSHES 


73,000,000 feet of our Conduit and thousands of FOR ALL KNOWN SERVICES 
miles of our Cables in use in United States. . 
Canada and the British Isles. CaaS Se ee 




















WATERBURY, CT. : Branches: { ROOKERY, CHICAGO, ILL. Partridge Carbon Works, 
pocentien Poca A TIMES BUILDING, NEW YORK. AMES BUILDING, BOSTON, MASS. SANDUSKY, OHIO. 
" SaLes AGENTs: 
sectinn ne M t k M ‘ * h i The oper & Englund Co., Philadelphia, Pa. 
Recording Thermometers, on aul ul ts p ase a e 0. = allace € Bonta, Woburn, Mass. 
PAY FOR THEMSELVES. oshua Hendy Machine Co., San Francisco, 
ON LY FIRE DETECTIVE CABLE IN THE WORLD. oR Heap London Agent, 47 Victoria Street 
SEND FOR CATALOGUE. See description on inside page. 100 BROADWAY, NEW YORK CITY. | “Westminster, London, 8. W., England. 











STANDARD UNDERGROUND GABLE CO., 
eteeee ELECTRIC GABLES, ===*2355 CONDUITS. 


HIGH-GRADE RUBBER WIRES TELEPHONE, TELEGRAPH, 
s 


Wwhaweeraeen ELECTRIC LIGHT AND POWER. 


Westinghouse Bldg., Pittsburgh, Pa.; 18 Cortlandt St., New York ; 1225 Betz Bldg., Phila- 
delphia, Pa.; 542 The Rookery, Chicago, IIl.; Mills Bldg., San Francisco, Cab 


j,, AMERICAN ELECTRICAL 
Zs ‘WORKS, PROVIDENCE, R. |. 


: inated ELECTRIC WIRE. 


ALL OUR WIRES NEW CODE STANDARD. 














CHICAGO, 320 Dearborn Street. 
Branches: | BOSTON 134 Gennes Street. NEW YORK INSULATED WIRE COM PANY, 
SAN FRANCISCO, 71 Flood Buildiag. Main Office: 13-15-17 Cortlandt Street, New York. 





TIME I$ MONEY izsieset=sscoore a ' American Vitrified Conduit Co. 


Spark Coil: | VITRIFIED GLAZED CONDUITS. 
THE GUTLER-HAMMER MFG. 60., Pri a {Winding or UNDERGROUND CONDUIT SYSTEMS. 
P - every description. a 
Cor. rath and St. Paul Aves., - - Milwaukee. C.F. Splitdorf, 17-27 Vandewater St.,New York. General Office: 39-41 Cortlandt St., New York. 


136 Liberty Street, - - - - New York. 
The largest and oldest exclusive 


mamintreword- | MORRIS STRANDED FLEXIBLE RAIL-BOND. 
WARREN ELECTRIC AND SPECIALTY CO., Made in any wa ZAAZZ = 

























Capacity, 4/o. 
























WARREN, OHIO, U. S. A., length and for Qe ham, Body cable flat- y -" 
és MANUFACTURERS any - sec- z wien tened to. go be- 
tion. ermi- AZ =: hind fish-plate. + ~ 
4a | ey LALA pe yt pains ¥ AO CARB 
and 7-8 inch. (Patented.) ductivity. 4 +4 °CRO SMAR 
4, 4 4 f 
INCANDESCENT LAMPS, FAN MoTors,| | MORRIS ELECTRIC CO., = 15 Cortlandt St., N. Y. F RICAL CO 








TRANSFORMERS. 
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TRADE MARK. 


ha sido siempre considerado por casas electricas 
como el articulo de alto grado para la insulacion 
de lagoma. La Compania ha recibido la medalla 
de oro en la Exposicion Francesa de Paris en 1889 
é€ ejualmente en la Exposicion del [undo en 
Chicago en 1893. 








UNICOS FABRICANTES DE 


ALAMBRE OKONITE, TIRAS OKONITE, TIRAS MANSON, ALAMBRE 
DE CANDEE A PRUEBA DE INTEMPERIA. 


THE OKONITE CO., Limited, 


253 BROADWAY, NEW YORK, E. U. de A. 












IRRONDREDTEANTIUER 
7 ANDINGCFCLUMEUS | 
“ADCO « Sars: 























e has always been considered by electrical houses 

the Standard for Rubber Insulation. This 

Onil e Company received GOLD [TIEDALS at the 
FRENCH EXPOSITION at Paris in 1889, and 


at the World’s Fair at Chicago in 1893. 








SOLE MANUFACTURERS OF 


OKONITE WIRES, OKONITE TAPE, MANSON TAPE, CANDEE 
WEATHERPROOF WIRES. 


THE OKONITE CO., Limited, 


253 BROADWAY, NEW YORK, U. S. A. 
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TRADE MARK. 


Lamp PROTECTION 


DUPLEX WIRE 
LAMP GUARD 


MADE OF HEAVY TINNED WIRE BRACED 
AND INTERLACED 








WILL ENCLOSE EITHER 16 C.-P. OR 32 
C.-P. INCANDESCENT LAMP, AND WILL 
CLAMP ANY STANDARD SOCKET WITH- — 
OUT THE USE OF A SHADE-HOLDER 


DOES NOT REQUIRE REMOVAL FROM 
SOCKET TO INSERT OR WITHDRAW 
LAMP 


ALL ATTACHMENTS MADE BY CLAMPING 
SPRINGS,WHICH PREVENT SLIPPING AND 
OPENING OF GUARD 


THE VALUE OF A LAMP BEFORE NEED- 
LESS BREAKING REPRESENTS MORE 
THAN THE COST OF TWO No. 2 DUPLEX 
GUARDS 


Centra Exvectric Company 


264-270 FIFTH AVENUE - - - - - CHICAGO 
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FEDERAL SALT 


(Patented.) 


NON-POLARIZING 


DRY BATTERY 


The Solution of the Dry Battery Problem—Federal Salts. 


The Federal Salt Dry Battery is Non-Polarizing, has wonderful recuperative power and can 
stand indefinitely on the shelf. In strength they are as far superior to other Dry batteries 
as Federal Salts compared to Sal-Ammoniac. Try them and be convinced. 


FEDERAL SALT AND FEDERALITE FOR ALL CARBON CYLINDER 
AND CARBON MANGANESE BATTERIES. 


Sold by all Dealers, or write the 


FEDERAL BATTERY COMPANY, 


11 Pine Street, New York. 
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4 
* ELECTRICAL CO 
S | . 
(10-116 BEEKMAN STREET, NEW YORK CITY. 

Sole manufacturers under patents of JESSE H. BUNNELL, Deceased. 

Best quality of telegraph, railway and electrical supplies at lowest prices. 
Newly equipped factory, experienced workmen. Prompt attention given to all 
orders and immediate deliveries. Experimental work. 

Write for prices on latest Keys, Sounders and other Instruments. 

The Patents of Jesse H. Bunnell, deceased, have not been sold, but are 
retained by his estate, and we are the ONLY concern authorized to manufacture 
thereunder. Beware of Imitations. 

THE BUNNELL TELEGRAPHIC & ELECTRICAL CO., 
110-116 Beekman Street, NEW YORK CITY. 
‘N 
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Storage Batteries 


Morrison System 








N CAST PLATES LONG LIFE 
PERFORATIONS HIGH EFFICIENCY 

———— APPLIED PASTE GREAT CAPACITY 
—— INFRINGEMENT SUPERIORITY 


Electric Chemical Formation 





For All Purposes 





Central Station, Power ana Isolated 
Plants 





Automobile Cells a Specialty 


SEND US SIZE OF YOUR CONTAINING CELLS AND 
SPECIFICATIONS 





ADDRESS ALL COMMUNICATIONS TO 


HELIOS-UPTON CO. 


222 FULLERTON AVENUE, CHICAGO, ILLINOIS, 


Or to Factories at Philadelphia, Pa., and Peabody, Mass. 


VV VV VV VV VV VV VV VUVVVVVYYVVVYV.. 
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J. H. Bunnell & Co. 


Manufacturers of High-Grade 


Telegraph and other Electrical Apparatus. 


General Supplies for Telegraph, Telephone, Electric 
Light and Power. 
No. 20 PARK PLACE, 


P. 0. Box 1286. Near General Post Office, 
Telephone 1589 Cortlandt. NEW YORK. 





This Company is incorporated under the laws of New York, and 
has acquired the GOOD-WILL, NAME and all other property and 
ASSETS of the old firm of J. H. BuNNELL & Co, 

Mr. CHARLES MCLAUGHLIN, the surviving partner of the late 
firm, and its active manager from the beginning, is at the head of this 
Company. 

We have moved from 76 Cortlandt Street. 

Please note that our new place is 


No. 20 Park Place, 


Between Broadway and Church Street, and NO OTHER PLACE. 





Eastern Agency for 


“Orient” High-Grade Incandescent Lamps. 
CATALOGUES FREE. 


J. H. BUNNELL & CO., 


Electrical Manufacturers, 
20 PARK PLACE, NEW YORK. 








| 
| 
¢ 
© 
¢ 
= 
: 
é 
é 
r 

















April 18, 1900 ; ELECTRICAL REVIEW 





Fan Motors 
; § CATALOGUE 1900 READY 


Made for 110, 220 and 500 volts. 12-inch and 16-inch Fans in Both 
Desk and Bracket Style 









Repeated tests have shown that these fans 
are the most efficient on the market... . 





16-inch Bracket Fan Motor. 


WESTERN ELECTRIC COMPANY 


Chicago New York 
MANUFACTURERS AND DEALERS 
Electric Light and Power Apparatus, Arc and Incandescent Lamps, Wire, Cable, Telegraph, Station and Measuring Instruments, 


Electric Light and General Supplies 
LONDON ANTWERP PARIS 
Bridge Chambers, 171 Queen Victoria St., E. C., and North Woolwich, B. 32 Rue Boudewyns 46 Avenue de Breteuil 
St. Louis Office, Security Building, St. Louis, Mo. 














Sim Electric 


<_oa 


You 


Furnish the Plant, 


We 


Make it Pay. 


Combination 
and - 


Gas Fixtures 


For Hotels, Churches, 
Office Buildings, 
Residences, Theatres, 
Etc., Ete. 


We remodel old and unprofitable 
electric lighting and _ railway 
systems. = [SS 
Pay the cost from increased 


flies meamaiaiecd Chicago 
| 
General Fixture Co., 


169 Adams Street, Chicago. 





CEILING FIXTURE No. 1606 


Hays Construction Company 


ENGINEERS, 
Manufacturers and Dealers in Electric Combination 


Davy Block, Troy, Ohio. and Gas Fixtures, Electric Light 
and Gas Supplies. 











CATALOGUES ON APPLICATION. 
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THE CONTINENTAL ENCLOSED 





A CHALLENGE ITS A REVOLUTION 
to every 


ARC LAMP 
that burns. 


IN 


ARC-LIGHTING. 




















WHY? 


" 


i 








The Continental Enclosed ‘‘100- 
Volt Arc’? Lamp for direct - current 
constant-potential circuits is an entirely 


The Continental Arc Lamp is no 
dependent upon any of the laws laid dow: 


; ; for other arc Jamps and BURNS with- 
new departure in method of regulation 


’ 


out this ‘“‘dead resistance” with 


from all other arc lamps, and is not to 


be classed with other arc lamps. 100 volts at the arc 


All other lamps for direct-current when taking 414 amperes of current from 
constant-potential circuits are not only 
of one class, but are only ONE LAMP 


made by different makers, and differing 


112-volt mains. 


The gain of electrical energy made us« 
of at the arc of the CONTINENTAL 
ARC LAMP over that made use of by 


other arc lamps is therefore 25 per cent. 


eX TE Woe Gls ) HS SE HEP EY EE EES ap) 


only in details of construction and trade- 


name, the method of regulation in all 


requiring the use of ‘dead resistance’ 
and demanding that the potential at the The Long Arc of the Continental 


arc shall not be more than 80 volts when ; ; 
4 Arc Lamp, however, gives an increas 
14 amperes of current are taken from 
2 . 
“0 of LIGHT out of all proportion to th 


112-volt mains. 


Therefore: The LOSS of electrical 
energy in the regulation of other arc 


25 per cent gain in watts at the arc, 


= Det ee nl 


because the 1oo-volt arc is double tl: 


lamps is 40 per cent above the amount length of the 80-volt arc, therefore pre 


available at the arc for the production cisely 75 per cent less light is hidde: 


of light. by the tip of the lower carbon. 





The actual gain in light-economy of the Continental Arc Lamp over other arc lamps has been 
determined by the highest technical authority of New England in a photometric test of mean spherica’ 
candle-power and the figures deduced as follows: 


GAIN IN LIGHT per watt taken by lamp ; : : 40 per cent. 


“ «s ce 6 “cc 


at the arc : ; : 12 per cent. 








THE CONTINENTAL ELE. ies. <2. 


Let us send you Bulletin No. 2. Boston, Mass., U. S. A. 
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CARDINAL VIRTUE 
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TO BE FOUND 
IN OUR PRODUCT: 
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_ Uniformity— 
i IN INITIAL 
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POWER 


BU IN INITIAL VOLTAGE 


CANDLE 
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LONGEST 
AVERAGE LIFE 

















The 


ia Incandescent Lamp Co. 


Columb 


OFFICE AND FACTORY 


MAIN 


1914 OLIVE STREET, ST. LOUIS, MO. 


1910-1912- 


BRANCH OFFICES 
San Francisco, 120 Sutter Street 








Minneapolis, 17 South Fourth Street 


Chicago, Central Electric Company 


Boston, 205 Equitable Building 


New York, 1311 Havemeyer Building 





“WOOD” 














Chisel 


Main OFFice ano Factory: 


250 K.-W. WARREN AL/TERNATOR.- 


Cc. W. HOBSON, WESTERN ny agg Tg SUPPLY CO., 
Waco, Texas. 10 and 12 N. oth St., St. Louis, Mo. 


THOS. MUIR & SON, Cc. H. pln cacay 
Detroit, Mich. Belfast, Maine. 


0986090980090 600010000000000000000000000000080000000000 


RUMSEY ELECTRICAL M’F’RS’ 
1217 Filbert St., Philadelphia. 
GATES & RANDOLPH, 
13-t§ Monadnock Block, Chicago. 
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ELECTRICAL REVIEW 


FORT WAYNE ELECTRIC 


(INCORPORATED) 


ARC LAMP a 


A decided improvement on 


hangerboards. 


A positive and absolute cut- 


out for either series or constant- 


potential arc lamps. 


A beautiful as well as useful 


device for interior arc lighting. 


SEND FOR BULLETIN 1006. 
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WORKS - 


CA 2 TS ES. 














Gesticikis 


Style B. 


“When ordering be sure to state whether cutouts are desired for series or constant potential circuits.” 


FORT WAYNE, INDIANA. 








The Warren 
Alternator 








IS A MODERN 
WELL-DESIGNED, 
WELL-CONSTRUCTED 
MACHINE, BUILT 
BY PRACTICAL 
PEOPLE, FOR USE 
BY THOSE WHO 
APPRECIATE A 
SIMPLE, STRONG, 
AND EFFICIENT 
DYNAMO. 


eo Rrws 


SEND FOR CATALOGUE. 


Waanen terre Me. 


SANDUSKY, OHIO, vu. s. a. 
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BECAUSE THEY REQUIRE SO LITTLE ATTENTION 


IS WHY OUR 


Self-Starting Single-Phase A. GC. 
Motors 


ARE ESPECIALLY ADAPTED TO 


PUMPING PLANTS. 










Send for bulletins ‘* V ” 24, 26, 35 and 37. 


> WAGNER ELECTRIG MANUFACTURING COMPANY, 


General Offices, ST. LOUIS, U. S. A. 





BRANCH OFFICES. 


NEW YORK: Havemeyer Building. SAN FRANCISCO: 120 Sutter Street. 

“ PHILADELPHIA: 1000 Betz Building. YOKOHAMA, JAPAN: Bagnall & Hilles, Agents. 

> BOSTON: 620 Atlantic Avenue. LONDON, ENGLAND: C. R. Heap, Agent, 47 Victoria Street. 

5 CHICAGO: 1519 Marquette Building. CITY OF MEXICO: American Engineering Co. of Mexico. 
ATLANTA: 1002 Engtish-American Building. FOREIGN DEPARTMENT: Havemeyer Building, New York City 





ENCLOSED 


ARC LAMPS 
FOR ALL CIRCUITS 


Manhattan General Construction Co., Newark, N. J. 








ELE LIE LD OI, RIE 


SALES OFFICE, 11 BROADWAY, NEW YORK 
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H. N. FENNER, President.. 


J. F. BLAUVELT, Agent. 


RUSSELL W. KNICHT, Treasurer. 





NEW ENCLAND BUTT COMPANY, 


MANUFACTURERS OF 


MAGHINERY for INSULATING ELEGTRIGAL WIRES. 





Braiding, Taping, Winding, Twinning, Cabling, Stranding, Polishing and Measuring Machines. Cable Covering Braiders. 





FINE CASTINGS A SPECIALTY. 





304 PEARL STREET, - - 


PROVIDENCE, R. I., U. S. A. 











CHICAGO EDISON COMPANY 


REPAIR SHOPS. 


76 MARKET STREET, CHICAGO. TELEPHONE, MAIN 1280. 
First-Class Equipment in all Shops. 


OPEN DAY AND NIGHT. PROMPT ATTENTION. 


Dynamos, Armatures, Motors, Arc Lamps, Instruments, 
Machine Shop; Engines, Etc., Carpenter 
Shops; Cabinets, Etc. 
CORRESPONDENCE SOLICITED. 























FOR AUTOMOBILES 


and — = < 









Light Weight and 
Liquid Tight. 




























Launches Constant Current 
Use the and Ko Waste 

Hy When Idle. 
Edison Full Description 
Lalande in Booklet 
Batteries. pies. 


EDISON MANUFACTURING COMPANY, 


THOMAS A. EDISON, PROP. 








135 FIFTH AVE., NEW YORK. 
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MAGIC LANTERNS 279 SLIDES @ 
, CONDENSED CATALOGUE FREE 
JRILEY BROS. 15 BEEKMAN ST. NEW YORK 











The Vetter Current Tap. 


A Tapping Plug and Lamp Socket Combined. 


FOR SALE SEND FOR 
DESCRIPTIVE 
mn. CIRCULAR 
ELECTRICAL AND 
SUPPLY DISCOUNT 
HOUSES. SHEET. 





A simple and safe device for tapping and carrying the current from any electric light 
fixture to Motors, Drop-.ights, and other electrical devices WITHOUT THE LOSS OF LAMP 
IN FIXTURE. Adapted to any system of electric lighting. When ordering, state what 
socket is used. Each tap is packed, with full directions, in a neat box. 


E. B. MEYROWITZ, 


Manufacturer and Patentee. 


104 EAST 23d STREET, Also at 125 W. 42d Street, NEW YORK. 
604 Nicollet Avenue, Minneapolis. 360 St. Peter Street, St. Paul. 








3 RUE SCRIBE, PARIS, FRANCE. 
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The Belden System 


of are lighting accomplishes the many requirements demanded by 
the most expert and advanced engineers. The principles involved 
in the construction of the various types of the 


BELDEN ARC LAMPS 


are the demonstrated features of modern enclosed arc lighting. 
The many difficult elements of arc lamp designing are all success- 
fully met in these lamps. 

Send for catalogues and further information. 


Belden=Larwill Electric 
ent ir. G00 OQ 


« Bes + BB 
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NOVELTY ELECTRIC CO. 


PHILADELPHIA, PA. 


/ Okonite Insulated Wires. 
Medbury Overhead Railway Material. 
Changeable Electric Headlights. 
Globe Metal Works’ Trolley Wheels. 
P & B Electrical Compounds. 
Perkins Incandescent Lamps. 
Schiff, Jordan & Co.'s Ship Cored Carbovs. 


ELECTRICAL SUPPLIES OF EVERY KIND. 





Agents for 











THE H. B. CAMP COMPANY’S 


Vitrified Glay Gonduit. 


For Underground Telephone, Telegraph or Electric Light Wires, 


This conduit is made of vitrified 
clay, standard size, three inches 
internal diameter. We can make 
any size or multiple of ducts desired. 
Laid with our patent Mandrel. a 
perfect alignment is insured. We 
claim for strength. economy, dura- 
bility, simplicity, cheapness and 
perfect insulation it is the best. In 
use by the most prominent com- 

nies. Any information cheer- 
ully given. 





Write for Catalogue. 








THE H. B. CAMP COMPANY, 
AULTMAN, OHIO. 
LKKAAAAKAKAAHAAAKANAAAAAKANAAAAKANNAAKNNNNANKNS 
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DIEHL 


ELECTRIC FAN PATENTS 
SUSTAINED. 





USE OR SALE 
OF 


INFRINGEMENTS 


STOPPED 
By INJUNCTION. 





DECREE OF U S. COURT. 





INFRINGERS BEWARE! 


DIEHL MANUFACTURING CO., 
ELIZABETHPORT, N. J. 
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CHICAGO: Fisher Builiding. 
BOSTON : 275 Devonshire 





LUNDELL FANS 


ny 


PESSESL SS SSS SS 
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ae 
LUNDELL BANS oe ne : 
LUNDELL FANS —— ig gece: ruil and their reputation is ee 
LUNDELL FANS “a ee Ses ny are correct in principle and ofe 





are the handsomest, most efficient, most durable and 
LUNDELL FANS most economical current-consuming. fans manufactured. 





are not the cheapest, but they are cheaper than cheap 
LUNDELL FANS fans, and never give cause for complaints. 


are considered the best in the world. They were the first 
LUNDELL FANS efficient fans made and are still the standard. 








are in daily use in business offices, private houses, hotels 
LUNDELL FANS hospitals, jails, factories, steamships, yachts, gunboats, 
government offices, etc., etc. 


sell the quickest, and all supply houses should handle 
LUNDELL_ FANS them if they want quick sales and satisfied customers. 








33 a Ae 


New models and new sizes this season. Tens of thousands in use. Any pattern. Any finish. 
Full description given in Catalogue No. 886. Correspondence invited. 
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SPRAGUE ELECTRIC 


M P ANY 527-531 WEST 34th STREET, 
Street. NEW YORK. 
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( Thresher Electric Company 


DAYTON, OHIO, U. S. A. 





\ 
| { ENCLOSED TYPE OF STATIONARY ELECTRIC MOTOR FOR INDUSTRIAL POWER PURPOSES 
| 
} Slow-Speed Generators 
») DIRECT CONNECTED OR BELTED, FOR 1 
'\ RAILWAY, POWER OR LIGHTING 
4 | 


ELECTRIC MOTORS 


OF ALL SIZES AND TYPES TO MEET THE VARIED REQUIREMENTS OF POWER TRANSMISSION 
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BUCKEYE “= LAMPS. 





QUALITY UNEQUALED. 


~ THE BUCKEYE ELECTRIC COMPANY, 


if Broadway, NEW YORK. 1537 Monadnock Building, CHICAGO. 552 The Bourse, PHILADELPHIA. 





524 Tremont Building, BOSTON. 





oy 





The only Fire Detective 
Cable in the World. . . 


Being thermostatic in every infinitesimal part, it is 
alive to any dangerous heat or flame and gives automatic 
warning of same TO ANY DESIRED POINT. It is so 
constructed that it can be used in place of plain wire for 
all interior adaptions such as bells, telephone, district 
service, etc. It saves the expense of a watchman by 
acting as a burglar alarm, giving instantaneous warning 
when cut or disturbed in any way. 


The Montauk Multiphase Cable 


INSULATION. 

COPPER CONDUCTOR. 

INSULATION BETWEEN CONDUCTOR® 
SOPPER CONDUCTOR TINNED: 












SEEKS S> KS KS 
RRR 





TION BETWEEN CONDUCTORS, 


HAS PROVED THOROUGHLY SUCCESSFUL WHEREVER INSTALLED. 


Adopted by Gamewell Auxiliary Fire Alarm Company. Montauk Cables are small, neat, flexible and perfectly insulated. Furnished in 
dampproof, waterproof or decorative construction, and in any desired color or length. Conductors are standardized to equal carrying 
capacity. Samples and descriptive matter on application. Use demonstrated at our office. 


MONTAUK MULTIPHASE CABLE COMPANY, 100 Broadway, N. Y.. 4031 conunir. 














‘Thompson’s Polyphase 


ELECTRIC CURRENTS 4x0 
ALTERNATE-CURRENT MOTORS. 


By s. FP. THOMPsSsonNn, D.Sc. B.A, FF. R.S. 


Seccnd and Enlarged Edition, with TWENTY. FOUR COLORED ILLUSTRATIONS and Eight Folding Plates. 


CONTENTS OF CHAPTERS. 
Alternating Currents in General. 
Polyphase Currents. 
Combination of Polyphase Circuits and Economy of Copper. 
Polyphase Generators. 


< 


Vil- 


< 
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tal 


<X% 


= 


. Structure of Polyphase Motors. 


. Polyphase Equipment of Factories 


Examples of Polyphase Generators. 


Graphic Theory of Polyphase Motors. 

Analytical Theory of Polyphase Motors. 

Examples of Modern Polyphase Motors. 

Hints on Design. 

Mechanical Performance of Polyphase Motors. 
Single-Phase Motors. 

Polyphase Transformers and Phase Transformation 
Measurement of Polyphase Power. 





x 
S<% 


. Distribution of Polyphase Currents from Central Stations. 
Polyphase Electric Railways. 

Properties of Rotating Magnetic Fields. 

Early Development of the Polyphase Motor. 


508 Pages, 358 illustrations, Svo, Cloth, $5.00. 


For Satie by —...u=, 


ELECTRICAL REVIEW, 41 PARK ROW, = = = 


x 
“xs 
xx: 


NEW YORK, N. Y. 
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FORT WAYNE ELECTRIC WORKS 


(INCORPORATED) 


THE “WOOD” SYSTEMS FOR LIGHT AND POWER 


A NEW AUTOMATIC MOTOR STARTER 


COMBINING IN ONE PIECE 
OF APPARATUS 
AN OVERLOAD AND UNDERLOAD RELEASE 
WITH TIME LIMIT 
AND 
AUTOMATIC DOUBLE POLE 
CIRCUIT BREAKER 


ADJUSTABLE TO ANY PER CENT OVERLOAD 








SMALL SIZE. SwitcH OPEN. 











THIS MOTOR STARTER IS SO CON- 
STRUCTED THAT THE POWER MAY BE 
TRANSFERRED FROM ONE GENERATOR TO 
ANOTHER WIFHOUT INTERFERING WITH 
THE MOTOR SERVICE 

ONLY ONE OPERATING MAGNET, AND 
NO SHORT CIRCUITING DEVICES, WITH 
CONTACTS TO CORRODE 

NO EXTRA DEVICES REQUIRED. ALL 
MECHANISMS MOUNTED ON ONE PANEL a a 














ABSOLUTELY PROTECTS YOUR MOTOR, EASILY INSTALLED 


AND 


APPROVED BY THE BOARD OF FIRE UNDERWRITERS 
SEND FOR BULLETIN 


MAIN OFFICE AND FACTORY 


FORT WAYNE, - INDIANA, U.S. A. 
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There Is No Higher-class 


India-rubber Insulation 
For Wires and Cables than 


Habirshaw. 


Authorized Manufacturers of the 
ATTIX FLEXIBLE TUBE Wire. 


The India-Rubber and Gutta-Percha Insulating Co., 


Main Office, Glenwood Works, 


J. W. GODFREY, Manager Sales, 


15 Cortlandt Street, New York. YON KERS, N. Y. 
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THE LATEST BOOK ON 
THE SUBJECT 


BY 


THE HIGHEST AUTHORITY. 


SIGNALING THROUGH SPACE WITHOUT WIRES 


By OLIVER J. LODGE. 


‘Professor Lodge’s position as a writer upon technical 
subjects is peculiarly preeminent, not only on account of 
the authority with which he speaks but as well because of 
the beauty of the English in which his remarks are 
clothed. The book consists of a lecture on the work of 
Hertz (delivered in 1894 and revised to date by the author), 
which forms about one-quarter of the subject matter of 
the book, and a large number of short notes and appendixes 
on recent work of Lodge, Hughes, Branly, Ducretet, 
Thomson and others, and also some chapters on photo- 
electric researches and polarized electric radiation. It is 
an admirable addition to electrical literature.” 

—ELEcTRICAL REVIEW, February 14, 1900. 


Cloth. 134 pages. 66 illustrations. 
PRICE, $2.00. 
Sent postpaid on receipt of price. 
Address : 


Electrical Review Publishing Company, 
TIMES BUILDING, NEW YORK, U.S. A. 
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A Spatial Pocket Etiio 


63 by 45 inches. 





“WIRING TABLES—HOW THEY ARE MADE AND 
HOW TO USE THEM. 





By THOs. G. GRIER. 


Thoroughly REVISED and ENLARGED. © The 
right SIZE for the POCKET. LEATHER Bound. ; 
FLEXIBLE Back. ROUND Corners. Price $1.00. 












Address: 


ELECTRICAL REVIEW, 


41 Park Row, New York, 
Box 2339. 
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The Mason sar cuze lerra Cotta Conduits 
FOR UNDERGROUND ELECTRIC WIRES 


Being of Vitrified Terra Cotta they do not absorb water, and when properly laid are indestructible by the elements. Being Salt Glazed 
inside as well as out they offer little or no resistance by friction in drawing the cables. Our standard length of 30 inches is the most suitavle to 
insure perfect vitrifaction and glazing, is most easily handled, least liable to breakage in handling, and consequently the most economical. 
Being connected by dowels, perfect registration and alignment are secured without the aid of skilled labor, and once laid the joints are not 
displaced by ramming concrete or otherwise, As no mortar or other substance is allowed to enter the ducts while being laid, there 1s no cleaning 
of them required preliminary to drawing the cables. 


The Potomac Terra Cotta Co. 36 Corcoran Building, Washington, D. C. 


New York Agents : MORRIS ELECTRIC COMPANY, 15 Cortlandt Street. 

















“AMERICAN ” 


KLEIN'S 
WOVEN WIRE DYNAMO BRUSHES 










«WE HAVE NEVER HAD A KICK.”’ We are now manufacturing the best Dy- 5 
namo Brushes in use. CLI A BER am 
AHHH, We have ample facilities for supplying any LINEMEN’S TOO L 8 
su WA description or any size of Brush. Catalogue Free. &a Send for one. 
No order is too large for us to handle or MATHIAS KLEIN & SON, 
e too small for our consideration. 87-89 W. VAN BUREN STREET, CHICAGO, ILL 


Our material is of a superior nature and 
our workmanship the best. 

A trial order will convince you of the many 
excellent qualities of our goods, which, when 
once used, will always be given the prefer- 


dae prices are :right and our shipments GONGS ano BELLS © zxzcraic AND OTHER PURPOSES. 

















American C. i WRITE FOR PRICES. “ar Z 
: : N. N. HILL 
American Woven Wire Brush Co., yee ee 
WALNUT STREET, PEABODY, MASS., U. S. A. CO., t., 
Conn. 
The Best in peu N Aad 
the World ‘ = Z > We will send, on receipt of order, a sample dozen 16 Candle-Power 


““HARDY” lamps; any base, any voltage from 45 to 125, express 
paid, at $2.16. 


and made by 


a Company 7 rn HARDY LAMP CO., Pittsfield, Mass. 4 
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Trust, 
SPEER GARBON GOMPARY, ee | = 
ee. natn ay Wks | SOLDERING PASTE. 


200,000 {-Ib. boxes sold in 1898. 
Universally acknowledged the 
best. All others are imitations 


Andrew Kaul, President; Louis Streuber, Vice-President; Andrew Kaul, Jr.. Telephone Nagazine 
Secretary and Treasurer ; J. S. Speer, General Manager. : 
Frank Ridlon Co., Boston ; General Railway Supply Co., Pittsburg; Arthur S. 





e 2 e * : infringe our Claims. Put u 
Partridge, St. Louis; McGill, Porter & Berg, Chicago; Henry L. Prather, Cleveland ; WILL CONTINUE TO BE THE BEST AND ONLY and infring' p 
necles & Smith, San Francisco. PAPER IN THE TELEPHONE FIELD. in 4. 36. 1,5 a0d sol. packages. 
Burnley Dry Battery Best of All. 
Interesting and instructive, finely illustrated BURNLEY BATTERY & MFG. CO., 
articles on 














Painesville, Ohio. 


DESIGNERS 
ENGRAVERS 


By ALL METHODS 








EXCHANGES AND APPARATUS, 
LINE CONSTRUCTION, 
SWITCHBOARDS, 
SIGNALING DEVICES, 

TELEPHONE TROUBLES AND 
HOW TO FIND THEM, 


And many other valuable features will appear 
regularly and add to the ever-increasing 
fund of telephone literature. 


IF YOU CAN AFFORD to spend | Electrical Machinery 
EightCentsaMonth Mamma eucll 


| T 
For the best Telephone paper, send us | A SPECIAL Y 
GET OUR PRICES AND 
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. (MICHIGAN’S GREAT ELECTRICAL SUPPLY HOUSE 2 
Michigan Electric Company 
§ DETROIT, MICHIGAN 


: 
Dealers in and 
Manufacturers of 


ELECTRICAL SUPPLIES 
AND MACHINERY 2 2 


244 and the paper will reach | 
Contractors for A Dollar Bill you regularly for a year. | SPECIMENS BEFORE BUYING 


COMPLETE ELECTRIC PLANTS semoteconyorstame, Nwssearssoi HTT MD 


And Electrical Work of Every Description ' Electrical Engineering Publishing Co.,| cOoM PANY, 
DAY TON. 8 
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L WEATHERPROOF WIRE 


GA. Oe aS Se Oe 


eee, ILLINOIS INSULATED WIRE CO," 
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SAMPLES FREE 














The “GLARK” Wire 


"CLARK: WIRE” 


FOR SWITCHBOARD, RAIL- 
WAY AND MOTOR USE. 
All sizes of stranded and 


flexible wire and cables 
with Clark’s insulation. 


Inspector Boston Fire Underwriters’ Union says:—“‘A thoroughly reliable 
and durable wire In every respect.’’ 
The Clark wire has been before the public, and in use, for the past 10 years, and has met 


with universal favor. 


We guarantee our insulation wherever used, Aerial, Underground, or 


Submarine, and our net prices are as low, if not lower than any other first-class insulated 
wire. We shall be pleased to mail Catalogues, with terms and discounts for auantities. 


EASTERN ELECTRIC CABLE COMPANY, 
61-63 Hampshire St., Boston, Mass. 


HENRY A. CLARK, Treas. and Gen. Manager. 


HERBERT H EUSTIS, Prest. and Electrician. 





This Trade-Mar 


Switches, 
Jenkins Snap 





on Sockets, Receptacles, Ros” 
ettes, 
dison 


Guarantees Satisfaction 


Branches, 
Knife 


Mains an 
Cut - Outs, 





Switches, etc., 


Philadelphia 7. T. PAISTE CO. Chicago 





Peru Electric Mfg. Co. 


PERU, 


INDIANA, 


Manufacturers of a full line of high-grade Porce- 
lain Electrical Specialties, including the «‘Pemco,”’ 
the new Rosette especially adapted for mould- 
ing work. All Porcelain Transformer Fuse-Plug, 
and a complete line of new Peru Branch Cutouts 


with Patented All 


Porcelain Fusible Plugs. 


Write for price-list and descriptive circular. 


PERU ELECTRIC MFC. CO. 


NEW YORK OFFICE: 


220 BROADWAY. 


PERU, 


INDIANA. 


SALES MANAGER: 
F. H. SCHLESSINGER. 








“Diamond H” Push Switches. 





Special attention is called to the 


Sheet Mica Insulation. 


Can not absorb moisture and burn out. 


Can not break or cause trouble in any way. 


This is a New Switch and It Will 
Pay You to Investigate It. 


It is Right in Every Particular. 








10-AMP., S.=-P. 
10-AMP., 3-WAY. 


10-AMP., D.=-P. 
220 VOLTS. 


BT 


Send for Circular and Prices. 


he Hart Mfg. Co,<@> 





HARTFORD, CONN. NUMBER. 





SCIENTIFIC AMERICAN, October 14, 1899. - 
THE AUTOMOBILE MAGAZINE has at last come to 
hand and is the most thoroughly satisfactory peri- 
odical which we have seen in any language on the 
subject. It is of regular magazine size and has III 
pages. The quality of the articles is very high and 
the illustrations are of the best. Every one who is 
at all interested in the automobile will find some- 
thing in the new magazine which will interest him. 
Even the social side is far from being neglected, as 
there is an article on the recent floral parade at New- 
port and on the Automobile Club of France. The 
Automobile Index, which occupies some nine 
pages, is exactly what has been needed. On the 
whole the magazine is a most satisfactory one. 


SUBSCRIBE TO 


THE 


Automobile Magazine 


31 State Street, 


$3.00 A YEAR. 


NEW YORK. 





N. Y. EVENING POST, October 9, 1899. 
The new illustrated AUTOMOBILE MAGAZINE (New 
York: U.S. Industrial Publishing Co.) has a very 
attractive appearance, and is so varied in contents, 
without undue padding, that one wonders how the 
editor can fill his pages hereafter. Still the list on 
page 101 shows that there is a considerable for- 
eign automobile press ;” and what foreigners can 
dein the way of furnishing ‘‘ copy” to the printer, 
Americans can. The society feature of the new 
vehicle is brought to the front with news from the 
Newport féstival—the driver, by the way, nvt al- 
ways sitting on the left. There are competent 
seeming book reviews, and some concessions areé 
made to the general reader in comicalities of pencil 
and verse. The magazine seems free from bias. 
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THE PHOENIX GLASS CO, 
CLOBES ano SHADES 


___ ELECTRIC LIGHT SYSTEMS, 
ARC anoINCANDE SCENT 


Ww" 
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. 


ACTURERS 
SS\WAREF 


E PHOENIX GLA 


Y TH L S & 
NEW YORK U.S.A. * 





THE PHOENIX GLASS CO, 
CLOBOSy PANTALLAS 


TEMA 


DE LUZ ELECTRICA, 
or ARCO c INCANDESCENTES. 
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~ ~ \\\ ili! WY 


NUEVA YORK E.U.ocA*: 
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ELECTRIC HEATING APPARATUS. 


MADE ONLY BY THE SIMPLEX ELECTRICAL CO., 


Chicago Office: Monadnock Block. 


ned 


Made under patents of the 
AMERICAN ELECTRIC HEATING COMPANY. 


Cambridgeport, Mass., U. S. A. 
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AMERICAN STEEL & WIRE CO, 


AND THE 


WASHBURN & MOEN DEPARTMENT, 
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NEW YORK. 


f) cHicaco. SAN FRANCISCO. 





--MANUFACTURERS OF... 


ELECTRIC 
WIRES 








OF EVERY .DESCRIPTION. 





Trolley Wire. Round, ‘’ Figure 8”’ or 


any other Special shape. 


““Crown” Cables, Lead Covered 








Weatherproof Feeder Wires. 


Solid. 
Magnet Wires. Asbestos and Cotton 


covered; also single 
(oy ao KolUl olism OxesGcola Moron a-1a-lemm celelaleomm-lelll-la: Mel ¢ 
Rectangular. 


Tatctenechacte| Wires. Twisted for Street 


Railway, Telephone 
and for general signal service. 


W.& M. “Crown” Rubber Wire 


of exceptionally high grade for high voltage 
electric lighting. 


‘“‘Clobe’’ Rubber Wire ‘ !ow volt- 


age work. 
Our ‘‘Crown”’ and “‘Clobe’’ wires both con- 
fol daaten Code Gal: Mumal:), ame F-)alolar-| Mm <i: lon adlor-] mm Orerel:) 
Sie laterite re 
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Armature Binding Wires. 


- Bare or Insulated, up 
Feeder Cables. to 2,500,000 C. M. 


Capacity. 


Lamp Cord. 


High Crade W.&M. Double Calvanized Telegraph and Telephone 


Wires. Our ‘‘Exira B. B.”’ “B. B.”’ 


respective grades. 


Our Span Wires, Cuard and Cuy Wires 


““STEEL”’ arethe world’s standard in their 


most heavily galvanized. Unequaled 
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ALL DRAWN 


CG. I. PURE COPPER 


Switches 





Indorsed by Underwriters everywhere and demanded in 
the most rigid specifications 





HIGH AND LOW-TENSION SWITCHES. AUTOMATIC, ELECTRIC- | 
TIME AND FLUSH PUSH SWITCHES. SWITCH 
AND PANEL-BOARDS 


(For: list of manufactures, see classified: index.) 


Factory and General Offices: 572-578 First. Avenue, bet. 33d and 34th Sts., New York 





SALES OFFICES 


572-578 First Avenue 

81 Milk Street 

233 Drexel Building 

638 Century Building 
39-47 East Prospect Street 


NEW YORE, N. Y. 
BOSTON, MASS. 
PHILADELPHIA, PA. 
ST. LOUIS, MO. 
CLEVELAND, OHIO 


CHARLOTTE, N. C. 
CHICAGO, ILL. 
MILWAUKEE, WIS. 
MINNEAPOLIS, MINN. 
DENVER, COLO. 


29146 S. Tryon Street 

48 West Jackson Boulevard 
408 Uiblein Building 

516 Guaranty Building 
2325 Fairview Avenue 


EXPORT DEPARTMENT : 572-578 First Avenue 


General Incandescent Arc Light Co. | 














3--Electrical Catalozues--F REE 


“LIGHTING,” ~~ TELEPHONE, “HOUSEHOLD SUPPLIES.” 








ELECTRICAL SPECIALTIES. 


SEND FOR CATALOGUE. 


EDWARDS & CO. 


NEW YORK, U. S. A. 














“HARTFORD” ROSETTES 


FOR CLEAT, 
CONCEALED AND 
MOULDING WORK. 


Approved by the NATIONAL BOARD OF 
FIRE UNDERWRITERS. 


Cap and bases interchange- 
able. 

Positive lock and sure con- 
tact. 

Cap can not be loosened or 
contact lessened by shaking 
or pulling on the cord. 





HARTFORD, 
BS CONN. sassase 





“CONCEAL 


™ HART MFG. CO 



























ELECTRIC HEATING 


Epwin J. Houston, Ph. D., and A. E. KENnngELLy, Sc. D. 
(Electro -Technical Series.) 





- CONTENTS. 


Cuaprer I.—Introductory. II.—Elemen Principles. III.—Electrical Heating of Bare 
Conductors. IV.—Electrical Heating of Covered Conductors. V.—Fuse Wires. VI— 
Electric Heaters. VII.—Electric king. VIII.—Electric Welding. 1X.—Electric 

Furnaces. X.—Miscellaneous Applications of Electric Heating. - 





Cloth. 290 Pages. 86 Ilustrations.. Price, $1.00. 





The comparatively new art of electric heating has shown so marked a 
development during the last decade that public attention has naturally been 
directed to this branch of electrical science. The wonderful development in 
electric street railways has naturally resulted in the introduction of electric 
heaters on electrically propelled street cars. So, too, the extended intro- 
duction of electric lighting in houses and buildings generally has gradually 
opened the way for apparatus suitable for electric cooking and heating. 
Nor has the application of stronger electric currents to more powerful heating 
effects been wanting. Electric welding and the electric shaping and forging 
of metals, and electric furnaces for the reduction of ores and for the produc- 
tion of various chemical products, have brought into prominence the thermal 


‘quality possessed by electric currents. The difficult problem of the electrical 


heating of condyctors will also be found treated in this book ina remarkably 
simple manner. Like the rest of the series, the book requires no prepa ation 
on the part of the reader in mathematics or electrical science for its complete 
understanding. 

Copies of this or any other electrical book published will be sent by mail, 
ostage prepaid, to any address in the world, on receipt of price. 


ADDRESS..... : 


ELECTRICAL REVIEW PUB. (0. 


41 PARK ROW, | 


Box 2339. NEV YORK. 
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in every sense of the 
THESE Mh A l : } H ! E S 99 word. You should carry 
them in stock as they are 
CIGAR LIGHTERS ARE ready sellers. 











Ma‘ciiless Electric Lighter. Wall Bracket. 
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Se saree 


Matchless Electric Lighter. Portable Catinet. 


ANNOUNCEMENT. 





On April ist, 1900, the General Electrical Equip- 
ment Supply Business heretofore conducted by 
STANLEY & PATTERSON, 
of 32 and 34 Frankfort Street, and the Telephone 
Manufacturing Business of 
De Veau & Company, 
of 27 Rose Street, was merged into a Corporation, 
under the style of 


interior | ntercommunicating Switchless Type STAN LEY & PATTE RSON, 





Telephone. Intercommunicating Telephone. 
INCORPORATED. 
Manufacturers of General Electrical Equipment 
Supplies, 


32 and 34 Frankfort Street, New York. 


INnOBADS 
Pc hws Bo B20) 
Upon receipt of 
business card 
we will send a 
432-Page 
General 
Supply 


Catalogue. Combination Annunciator and Return Call 
Telephone Switchboard. 





De Veau's, Latest Pattern Switchboaid. Long-Distance Telephone. The;most satisfactory Transmitter on the market. Solid Back Type. 


You can talk to the best advantage if you use De Veau Telephone Apparatus, 
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Alternators. Clocks. Electrical Instruments (continued) House Goods 
Emerson Electric Mfg. Co. Prentiss Clock Improvement Co. Keystone Electrical teetrumn't t Co. , “9 Co., J. H. 
ne} it lectri 
Siemens & Halske Hioetric Co. “Gaperal Ristric Co. 7" Electric foldering Irons, Ostrandor © Go, W. R. 
Heater Co. Partrick, Carter & Wilkins. 
tingho' lectri Commutator Bars and Repairing. 
en” een as ae Forest City Electric Wor Electrical | “tL. Instruments (Testing and Record- 
Partrick, Carter & Wilkins. Commutator Lubricant, Burnell Telegraphic & Electric Co. aati Electric Specialty Co. 
Batteries, P. . Allen & Co., L. B. ic Co. Bristol Co., The 
Bunnell & Co., J. H. Condensers (Electric). Electric Appliance Co. ( Electric Co 
Burnley Ba Mfg. Co. Marshall, Wm. ical Supply Co. Gen'l asaieeeare Light Co. 
Edison Mfg. Co. Conduits, or al Electric Co. Keystone Electrical *t Co 
Edison.Jr., Electric Light & Power —§ American Vitrified Conduit Co. lo ic Works. Knott Ap} Co., E ‘ 
Co. Camp Co., H. B. Plass, H. E., Electrical Supply Co po ina 
Federal Battery Co. McRoy, John T. Stanley & Patterson. N Electrical Instrument Co 
Helios-Upton Co. Michigan Pipe Co. Ste H., & Co. 8. E. L Co. 
Peru Electric Mfg. Co. National Conduit & Cable Co. wi Electric Oo. Wi Electric & Mfg. Co. 
Roche, Wm. Potomac Terra Cotta Co. Electromobiles Whitney Electrical Instrum’t Co. 
Batteries, Storage. Sprague Electric Co. j American Bicycle Co.—Waverley 
Edison, Jr.,Electric Light & Power — Wyckoff Creosoting Co. 2 Factory. Insulators and gael Ma- 
Connectors and Terminals, American Electric Vehicle Co. a 
Electric Storage Battery Co. McIntire Co., The C. Electric Vehicle Co. ee 
Oxide Storage Battery Co. Cord Riker Electric Vehicle Co. ee Johns Mfg. to. 
United States Battery Co. Samson Cordage Works. Thresher Electric Co. P tadtring itt. hee 
Battery Jars. Drop For; d Commutator Bars. U. 8. Motor Vehicle Co. Stam dard Pain Ic 
Gilebrist Jar Co. Bilings & Spencer Co Woods Motor Vehicle Co. a sities 
Engineers and Contractors. Underground Cable 
Battery Salts. Dynamos aa Motors, | 
Ranuell & Uo..J. 8. ‘Akron Electric M ite. Go ays Construction Co. Junction Boxes. 
Federal Battery Co. Bullock Electric Mfg. Co. feels yg mon Engineering Co. Bossert Electric Construction Co. 
Central Electric Co. J Gen’! Incandescent Arc Light Co. 
Bells. Crocker. Wheeler C Co. White & Co., J. G. Ward Leonard Electric Co. 
Edwards & Co. Eddy Electric & M » Engines. 
Hill Brass Co., N. N. Emerson Electric Mig 6 Co. " Co., Edw. P. Lamps, Arc. 
Ostrander & Go.. WR. Fisher Electrical Mfg. Co. American Engine Co. Central Electric 
Partrick, Carter & Wilkins. General Electric Co. Ball & Wood Continental Electric Co. 
Belt Dressing. Gen'l Incandescent Arc Light Co. Fans and Fan Motors. General Electric Co. 
Dixon Crucible Co., Joseph Onondaga Dynamo Co. Central Electric Co Gen’l Incandescent Arc Light Co. 
Boilers. Siemens & Halske Electric Co. D. L. Bates & Bros. Jandus Electric Co. 
Babcock & Wilcox Co., The 8 ue Electric Co. Diehl Manufacturin ~ hy Manhattan Gen’l Construction Co. 
Stirling Co., The T er Electric Go, Emerson omen) ig. Co. Western Electric Co. 
Books, Technical. Towle. Geo. C. General Electric Co Westinghouse Electric & Mfg. Co. 
Bubier Publishing Co. Warren eae hg 3 . Co. Gen'l Incandescent Arc Light Co. 
pmpetions Review Pub. Co. Weatinghouse Electric & Mfg. Co Michigan Electric Co. Lamps, Decorative. 
Machines Dry Batteries. Sprague Electric Co. Central Electric Co. 
— gland Butt Co. ed ederal B Battery Co. Towle, Geo. C., Mfg. Co. me Decorative aaa Miniature 
ri Warren Electric & Specialty Co. a? Departmen 
Hilton ‘Bridge Construction Co. Pe ony Locomotives. Western Electric Co. Gen’l Incandescent ye Light Co. 
Brushes, Dynamo. General Electric Co Wagner Electric Mfg. Co. RKesenes, Enoneiitieees 
American Woven Wire Brush Co. Blectric alee Bulksye Electric Oo. 
Crown Woven Wire Brush Co. Ohio Electric Works. Kartavert Mfg. Co Col 12 ty I Co. 
——— Electric Heaters. storco, Fixtures, Gas and Electric. Seoaeal Rie me Co. 
blo Hangers ican Electri eater oO ’ 
oonine Baaht nderground Cable Co American Electric Heating Corp. Fue OO. 0. : Gen viet t Are Light Co. 
achines. #. ohns Mfg mnomizer. 
New England Butt Co. Simplex Electrical Co. ay Economizer Co. Onto York & Ohio Oo. 
Carbon Points United Electric Heating Co. Fuse Wire . Sawyer-Man Electric Co. 
Gen’l Incandescent Arc Light Co. Electric Ligh ters. . General Electric Co. Shelby Electric Co. 
— << “4 n Co. hy tric Gas Lighting Co. McIntire Co., The C. estinghouse Electric & Mfg. Co. 
Speer Carbon %o Stanley & pane. * Cighee, F Shades, Ete. White Co., 0. O. 
ents. ; 
oun ~ f S. Carbon co Bossert Electric Construction Co. Holophone Gl ee. Layne, unc Co. 
New . io Butt Co. Central Electric Co. 
Cireuit-Breakers. General Electric Co. Graphite. Laundry Irons 
Ward Leonard Electric Co. Gen’l Tncandescent Arc Light Co. Dixon Crucible Co., Jos. Uni Electric Heating Co. 





For Public Sale. 


In front of the Court House, 
MONTECO BAY, JAMAICA, 


On Wednesday, the 23d day of May, 1900 
AT 12 O’CLOCK NOON, PRECISELY. 
The entire stock of the 


Montego Bay Electric Go. 


All that Electric Light Plant, the 
purpose of generating, accumulating, 
distributing and supplying Electricity. 
including Machinery, Turbines, Water- 
Wheels, Engine Dynamos, ‘Lamps, 
Fixtures, Poles, Wires, Electric Ap- 
pliances, Plant Chattels, Leases of 
Land, Water Rights, Riparian Rights, 
and the benefit of any agreement 
existing in respect of the emises, 
Freeholds and things whatever of the 
Company. 

Particulars and conditions of sale 
may be had on application to Messrs. 
Samuel Hart, Edgar Turnbull and 
A. H. Browne, Montego Bay, Jamaica; 
Mr. C. Reid Campbell, Kingston; of 
the Auctioneer at the time and place 
of Sale, and of Messrs. Lake, Samuel 
& Brown, of Montego Bay, the Solici- 
tors having the carriage of the Sale. 





_ (Continued on sad 28.) 


Lightning Arreste 
General Electric Co 
Westinghouse Ilecerio & Mf. Co 


Fort Wayne Electric W. 
Siemens & Halske Halake Elosere Go. 


Mica. 
H. W. Johns Mfg. Co. 
Munsell, " 


Paint. 
H. W. Jokns 
Standard Paint 


Eos. 


Poles Brackets, Pins, Etc. 
Central Electric Gan’ 
Central Mfg. al 
Eccleston ber Co. 

= City & Southern Lumber 


Pumps. 
- MT: 


Rail Bonds, 
H. W. Johns Mfg, Co. 
Forest City Electric Co. 
orris Electric Co. 
Roebling’s Sons Co., John A. 
Railwa ties (Electric) 
Central ectre ag 
General as mpany. 
velty Co. 
Bveriing su and Mfg. Co. 
Wolmahele Elec. and Mfg. Co. 


ap Teo Edison Co. 


Reflectors. 
Frink, I. P. 


Chicago Rheostat Co. 
Cutler-Hammer Mfg. Co. 
Ohio Electric Specialty Mie Os 
lo ic 
Ward Leonard Biccwis Cor” 


Schools. 
Am. School of Co mdence. 
Electrical itute of 
Correspondenee Instruction. 
International Corresp. Schocis. 
United Correspondence Schools. 








SPEER 
CARBON COMPANY 


St. Marys, Pa. 





Manufacturers of 


MOTOR and GENERATOR 
BRUSHES. 
Electric Light Carbons 


for open and enclosed 
Arc Lamps. 











WATER- 
GOVERN 


WHEEL 
ORS. 


Sensitive nema to adjust 
changes in speed, and quick enough to take care 
of ny changes be — for Electric Lig!ting, 

d Railway Address 


The State: dereear Works, 





tes for the slightest 


AKRON, OHIO. 








Ir.00. 





List Price, this range, 


hand calibrated throughout. 


Voltmeters—3 to 15 Volts. 


The Pocket Volt and Ammeters 


of the WHITNEY make are thoroughly accurate and reliable. 
They are built on the same principle as standard portable meters, 
with powerful permanent magnets, jewel bearings, etc., and are 


Telephone, battery and signal inspectors find them iavaluab!<- 
STANDARD RANGES: 


SEND FOR PRICES AND CATALOGUE TO 


MACHADO & ROLLER 


(GENERAL SALEs OrFice oF Wuitney E vec. Instrument Co.), 


203 Broadway, New York, N. Y. 


Ammeters—.is to 5 Ampercs. 















besser 





wes DIXON’S PURE 
FLAKE GRAPHITE 


Is A BLESSING TO EVERY 


ENGINE ROOM AND 


MACHINE SHOP...... 


Jos. Dixon Crucible Co., Jersey City, N. J. 


A small quantity added to 
any Oil or Grease largely 
increases its lubricati 
value and makes the {in 
Cooling Mixture. 


PAMPHLET AND SAMPLE 
Sent FREE. 














April 18, 1900 








SWITCHBOARD VOLTMETERS 


Ammeters, Ground Detectors 
and Differential Voltmeters. 


We meet all the requirements of modern Central 
Stations or Isolated Plants, whether using direct 
or alternating-current circuits. 

yur instruments are constant and durable, sensi- 
tive and accurate, pleasing in appearance and 
always correct. 

ve also manufacture a full line of Portable In- 
struments. Send for our complete catalogue. 


‘EYSTONE ELECTRICAL 
iSTRUMENT CO., 


Ninth Street and Montgomery Avenue, 
PHILADELPHIA. 
W YORK, 15 Cortlandt Street. CHICAGO, 315 Dearborn Street. 
BOSTON, 170 Summer Street. 





TYPE“ k.” 





AUTOMOBILES FOR PLEASURE AND 
BUSINESS PURPOSES. 


WE WANT TO TELL YOU 
WHY OUR VEHICLES 
ARE SUPERIOR. 

[7 2a Bo col - mow -me-U moles el a 


PIONEERS 
ALWAYS 
LEADERS. 


AMERICAN ELECTRIC VEHICLE CO. 


: OFFICES AND REPOSITORY: 
> a 


ae 134 West 38th Street, - - - 


NEW YORK CITY, U.S. A. 
POOSSSSOSSOSOSOSOSOSEOOOSOHOOOOOOVOOOS | 


near Broadway, 





ELECTRICAL REVIEW : 25 
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Highest Grade Imported: 


SHIP 
_CARBONS 


Enclosed and Open Arcs. 


There is no other carbon on the 
market that can compete with “‘Ship” 
Carbons in quality. A broad assertion 
which we are, however, at any time 
willing to prove. 





vw 





Samples free of charge. 
Write us for prices. 


OUHITT, JORDAN «C0. 


232 and 234 Greenwich Street, New York. 
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100 CU iw 





A. 


Ss. 
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2 
3 Give 

: 250 VOLTS. 

5 We i IT TAKES 

. 125 Other Type Storage Cells, 
; 170 Gravity Cells, 

200 Dry Cells, 

; OR 

4 350 Best Type Primary Cells 
> 

; TO EQUAL IT. 

2 3, 5 and 12 Ampere Cells 
4 


ready for delivery. 







Kept in Stock by 
ELECTRICAL SUPPLY HOUSES. 


PARTICULARS BY MAIL. WRITE US. 


UNITED STATES BATTERY CO., 


253 Broadway, New York. 
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THE 


Has ample carrying capacity. 


HART 
[oano-| 


HEGEMAN 


Has a long break. 


PUSH 


You can always rely on it. 


SWITCH 




































































A FULL DESCRIPTION OF 
THIS, TOGETHER WITH 
DESCRIPTION OF OUR 
ENTIRE LINE, WILL BE 
SENT ON APPLICATION. 


nN 


HART 40 HEGEMAN 




































090 HiGH st., HARTFORD, CcConwmn. 
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CROCKER-WHEELER COMPANY, 


MANUFACTURERS AND ELECTRICAL ENGINEERS, 


Post Orrice, Ampere, N. J. GENERAL OFFICE AND WORKS, 
Rai_roap Station, AMPERE, N. J. 
Tececrarn Orrice (W.U.), Ampere, N. J. 
Express Orrice (U.S.), Ampere, N. J. 
Freicut, D. L. & W. R. R., Ampere, N. J. 
TELEPHONES, 56 AND 59 ROSEVILLE, AMPERE,N. J. 
AMPERE, N. J., APRIL 21ST, 1g00. 

THE CROCKER-WHEELER COMPANY ANNOUNCES THAT IT HAS MADE ARRANGEMENTS TO PERMIT THE HANDLING OF ITS 
GENERAL BUSINESS BY DIRECT COMMUNICATION WITH ITS WORKS AT AMPERE, N. J.. COMMENCING ON THE ABOVE DATE, WHICH 
IS THE FIFTH ANNIVERSARY OF THE REBUILDING OF ITS WORKS. 

THE BUSINESS IN. NEW YORK CITY AND VICINITY WILL BE CONDUCTED, AS IN THE PAST, FROM NOS. 39 AND 4I CORTLANDT 
STREET, WHERE ALL OF THE PRESENT ACCOMMODATIONS HAVE BEEN RETAINED. 

PLEASE ADDRESS ALL COMMUNICATIONS, EXCEPT THOSE ABOUT LOCAL BUSINESS, WHETHER BY MAIL, TELEGRAPH OR 


TELEPHONE, TO THE COMPANY AT AMPERE, N, J. 
CROCKER-WHEELER COMPANY, 


S. S. WHEELER, PRrEsIDENT. 


CROCKER-WHEELER COMPANY, 
MANUFACTURERS AND ELECTRICAL ENGINEERS, 
OFFICE METROPOLITAN DISTRICT, 
39 AND 41 CORTLANDT STREET. 
a NEW YORK, Aprit 21st, 1900. 


THE CROCKER-WHEELER COMPANY ANNOUNCES THAT THIS OFFICE HAS BEEN RESERVED AS ITS HEADQUARTERS FOR THE 
METROPOLITAN DISTRICT. 

PLEASE ADDRESS ALL COMMUNICATIONS CONCERNING BUSINESS IN THIS DISTRICT AS BELOW, TO DISTINGUISH THEM FROM 
COMMUNICATIONS ABOUT GENERAL BUSINESS, WHICH SHOULD BE FORWARDED DIRECT TO OUR GENERAL OFFICES AT AMPERE, 


NEW JERSEY. 
CROCKER-WHEELER COMPANY, 


S. S. WHEELER, PREsIDENT. 
New York Address: 


CROCKER-WHEELER COMPANY, 
New York Branch, 
39 AND 41 CorRTLANDT STREET, 


NEw YORK. 
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eneral Electric Company's 


; DIRECT=DRIVEN 
CONTINUOUS-CURRENT LIGHTING 
GENERATORS 
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100-KILOWATT GENERATOR. FRONT VIEW. 


WRITE FOR BULLETIN NO. 4216 








SALES OFFICES: 


Boston, Mass., 200 Summer Street. 
New York, N. Y., 44 Broad Street. 


Buffalo, N. Y., Ellicott Square Building. 
Philadelphia, Pa., 509 Arch Street. 

Baltimore, Md., 227 E. German Street. 
Pittsburgh, Pa., 502 Tradesmen’s Bank Building. 








Syracuse, N. Y., Sedgwick, Andrews & Kennedy Building. 


Atlanta, Ga., Equitable Building. 

New Orleans, La., 917 Hennen Building. 
Cincinnati, Ohio, 420 West Fourth Street. 
Columbus, Ohio, 14 North High Street. 

_» 2. Nashville, Tenn., Room 73, Cole Building. 


« YYASQhieago, Ill, Monadnock Building. 


‘!" Detroit, Mich., 704 Chamber of Commerce Building. 


St. Louis, Mo., Wainwright Building. 

Dallas, Tex., Scollard Building. 

Helena, Mont., Electric Building. 
Minneapolis, Minn., Phoenix Building. 
Denver, Colo., Kittredge Building. 

Salt Lake City, Utah, Templeton Building. 
San Francisco, Cal., Claus Spreckels Building. 
Portland, Ore., Worcester Building. 


For all business outside the United States and Canada: Foreign Department, Schenectady, N. Y., and 44 Broad Street, New York. 
For Canada, address Canadian General Electric Company, Limited, Toronto, Ontario. 
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MANHATTAN ELEGTRIGAL SUPPLY 6O., 


32 CORTLANDT STREET, 


NEW York 








- 1,000,000 sold during the - .-- 
past 12 months. | 


Mesco Dry Battery. 


| Acknowledged the Best Dry 
Cell Manufactured. 


Price each, 40c. 


Standard size, 24 x 6. 
We make all sizes 





New No. 4 D. D. Medical Battery. 


4 
| 
| 





Telephone Receivers. 





Hard Rubber, each............ $1.25. 














Battery Zincs. 


We have purchased the plant of the Carr Metal 
Company and can furnish the Carr composite 
zincs in all forms and qua ity heretofore ‘supplied 


by that company. 


im will 








Telephone Outfit, 
“No. 14, 


With our high-grade car- 
bon transmitter, 
be sent on approval 
to responsible parties. 


Price. with two cells Mes- 
co Dry Battery, $9.00. 


Alarm Clock Outfit, No. 144. 











ix 
Va Pocket Bat. 


tery Gauze. 


Will 


regi 
atrength a ster 


Price each, 23.50 





No. «1. 
PRINS con ccces -$9.00 
Price, er ac $3.75. We make a dozen differ- 
2 Glock OBR. ....cccecsccccses 2.25. ent Telephone Outfits. 





which 





Pony Telephone Receiver. 





Retail price, 90 cents. 


Desk Telephone Outfit, 














OUR PRICES given above do not fairly represent quotations to the trade or to parties ordering quantities. 
WE MANUFACTURE a large percentage of the goods found in our catalogue. 


MANNATTAN ELEGTRIGAL SUPPLY CO., 


- Solderin 


Irons, 
United Electric Heating Co. 
Soldering Sticks. 


. B. 
vor d Battery Mfg. Co. 
Specialties 
Emerson Electric Mfg. Co. 
Gen’! Incandescent Are Light Co. 
Incandescent Electric Light Ma- 
nipulator Co. 
Ohio Electric Works. 
Vought, M. I 
Steam Heating. 
American District Steam Co. 
Steel Spring Wire. 
Barnes Co., The Wallace. 
Cary Spring Works 
sane F. A. 
torage Batteries, 
nab bh Storage Battery Co. 
Helios-Upton Co. 
Switchboards. 
Bossert Electric Construction Co. 
Central Electric Co 
Emerson Electric Mfg. Co. 
General Electric Co. 


HANDBOOK OF 





24, 3, 344 and 4inch: rd Special prices 





CATALOGUE NO. It! Now Ready. 





CLASSIFIED INDEX—(Concluded from page 24.) 


Western El 
Switches, Ete. 
Automatic Switch Co. 
Bryant Electric Co. 
Central Electric Co. 
Emerson Electric Mfg. Co. 
General Electric Co. 
Gen’‘l Incandescent Arc Light Co. 
Hart & Hegeman Mfg. Co. 
Hart Mfg. Co. 
Paiste Co., H. T. 
Telephones. 


American Bell Telephone Co. 

American Elec. Telephone Co 

Bunnell & Co., J. H. 

Central Electric Co. 

Couch & Seeley Co. 

Ericsson Telephone Co. 

Eureka Electric Co. 

Farr Telephone & Construction 
Supply Co. 

Manhattan Electrical Supply Co. 

Mianus Electric Co. 

National Automatic Telephone Co. 

New York Telephone Co. 


Gen’l meee 4 Are Light Co 


North Electric Co. 
Ohio Electric Works. 
Spencer Electrical Co 
Standard Telephone & Electric Co. 
Stanley & Patterson. 
Sterling Electric Co. 
Stromberg - Carlson Telephone 


'g. Co. 
Swedish-American Telephone Co. 
Telephone a“ Co. 
Tucker yo dg: 
Viaduct Mfg. Co. 
Western Electric Co. 
— Telephone Construction 


Williams Electric Co. 
Tools, 

Garvin Machine Co. 
Transformers, 

Fort Wayne Electric Works. 

New York & Ohio Co. 

Wagner Electric Mfg. Co. 

Westinghouse Electric & “Mfg. Co 
Turbine Governors, 

Lombard Water-Wheel Gov. Co, 


Water- Wheels, 
Leffel & Co., Jas. 


Water-Wheel Governors. 
Replogle Governor Works. 
Lombard Water-Wheel Gov. Co. 


Wires and Cables, 
merican Electrical Works, 
en Steel & Wire Co. 


Centra! Electric Co. 

Electric Appliance Company. 
ic ce Com: 

General Electri ic Co. 


fg. Co. 
India Rubber & Gutta Percha In- 
sulating Co 
Illinois Tevaleted Wire Co. 
—s Rubber & Insulated Wire 


Montauk Multiphase Cable Co. 
National Conduit = Cable Co. 


National India Rubber Co. 
New York Insulated Wire 
Novelty Electric Co. 
Okonite 


32 CORTLANDT STREET, 


NEW YORK.. 


Phillips Insulated Wire Co. 
Replogle | Ler nang ——. 
Roebling’s Sons Co., John 
Safet ted Wire & Cable Co 
Simplex Electrical Co. 
Standard Underground Cable (0. 
Western Electric Co. 

X-Ray Apparatus. 
Oclling RH Heinze. 
Ritchie & Sons. 








INFORMATION SENT FREE. 


WHEN 


Writing for Catalo 
and the PUBLIS. 


SEND FOR OUR 
NEW 

BOOK 
CATALOCUE 


ELECTRICAL REVIEW 
PUB. CO., 


41 Park Row, New York. 





SEND FOR OUR NEW CATALOGUE. 








es, Information or Prices, YOU WILL CONFER A FAVOR on both the ADVERTISER 
by mentioning the fact that you saw the advertisement in the ELECTRICAL REVIEW. 
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“American” 


Pioneers and 
Leaders. 


Our single motor equipment 
with hollow armature shaft 
and solid rear axle secures 
the simplest and most dur- 
able construction and the 
most economical and efficient 
method of delivering power 
to the wheels. 



















OUR VEHICLES ARE 
PUBLIC FAVORITES. 


OUR STORAGE 

BATTERY 1S 
LIGHT, 
COPPACT, 
POWERFUL. 





OUR AUTOSPOBILE 
IS THE PERFECTED 
PIONEER. 





‘‘ American’’ Pneumatic Runabout. 





American Electric Vehicle Co. 


Offices and Repository: 134 West 38th Street, near Broadway, 
NEW YORK CITY, U. S. A. 


We want to tell you why our vehicles are superior. 
Send for Catalogue. 
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WHEELER CONDENSER « GNGINGERING UU. 


Main Office, 120 LIBERTY STREET, NEW YORK. 


LONDON, 179 Queen Victoria Street, E. C. CHICAGO, 1642 Monadnock Block. PARIS, 4 Avenue de la Republique. 





WHEELER SURFACE CONDENSERS 


FEED-WATER HEATERS 


STEAM AND ELECTRIC PUMPS 
WATER-GOOLING TOWERS 


EVAPORATORS AND SUGAR MACHINERY 
a | 


CATALOGUES, BSTIMATES 
, PARTICULARS 
., APPLICATION. 
































Hurry 


We have in Opera- 
tion the largest : 
plants ever con- 
Wo 
structed under the \ = 
Cooling Tower and 


Complete 
s 
Cooling Tower 
and ——— = 
s J alle li Hi = ale : | ST ie i i 
Condensing = tee = 
= aH WATER COOLING TOWER jj | : 
Plants i shecore Seance C0.| E 
for all | i 
, | — 
Requirements. = 
I 
{i= 
(i= 
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a 
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= 
sf aa 
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Condensing System. 
From 23 to 26 


— 


Inches Vacuum 


" 


THAN 
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Our vehicles 
are of the latest 





A pattern, ball-bear- 
3 ing in all parts. 
5 Interchangeable 
4 in the details. 
is Can be operated 
% at three or four 
a speeds by same 


lever. Running 
capacity of from 
fifty to seventy- 
five miles per 
day. 






























BUSINESS WAGON. 


(IN COLORS), 


OF OUR VEHICLES. 


WOODS venice COMPANY, 


GENERAL OFFICES AND FACTORY: 
545 TO 549 WABASH AVENUE, 


CHICAGO, ILL, U. S. A. 


BRANCH OFFICES: 
44TH ST. ano VANDERBILT AVE., NEW YORK. 
14 KING ST. EAST, TORONTO, ONT. 


FREE ON REQUEST— 
OUR ILLUSTRATED CATALOGUE 








STANHOPE. 


All styles and 
sizes of Electric 
Vehicles for busi- 
ness or pleasure. 
Handsome in de- 
sign, easily oper- 
ated, and at a 


low cost. 


Prompt delivery. 
They are 
guaranteed. 


GIVING THE PRICES AND SHOWING THE DIFFERENT STYLES 


SPIDER. 
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Electric Vehicle Company 
COLUMBIA AUTOMOBILES 


Electric and Gasoline 











OPERATING AND SELLINC COMPANIES 


STATE OF NEW YORK: New York Electric Vehicle eaten Co., Sales 
and Show Room, 541 Fifth Avenue, New York City. 

STATE OF PENNA.: Pennsylvania Electric Vehicle Co., vrexel Bldg., Phila. 

STATE Pca P ALLINOIS : _— Electric Vehicle Transportation Co., 173 Michigan 
Chicago 

NEW ENGLAND, STATES : New England Electric Vehicle Transportation Co., 15 

pgress St., Bosto: 

eee" OF COLUMBIA: Washington Elec'ric Vehicle Transportation Co., Pan- 
ma Bldg.. 15th St. and Ohio Ave.. Washington, D.C. 

STATE OF NEW TTERSEY : — Jersey Electric Vehicle Transportation Co , 100 

Broadway. New York Cit: 
STATE Baad Pc aden cg E. “Brooker Ridley, Agent, Parrott Building, Market 
n Francisco, Cal 
MANAGER” FOR EUROPE : Hart O. Berg, 54 Avenue Montaigne, Paris, France. 


In territory not represented by local companies all communications 
should be addressed to 


ELECTRIC VEHICLE COMPANY 


100 BROADWAY, NEW YORK, U. S. A. 

















WOODS 


MOTOR VEHICLES 


represent all that’s best in Electric Automobile construction 


SIPMIPLICITY 

RELIABILITY 

ORIGINALITY OF DESIGN 

SUPERIOR CARRIAGE CONSTRUCTION 











Bnipped 7 ee to Honolulu. 
3 “ Paris. 


Received one order amounting 
to over $1,500,000. 





The Woods Hansoms, 
Cabs, Station Wagons 
and other productions 
are the choice of the 
traveling public. 





Price List and 
Colored Plates 
sent on request 


Woiic Motor Vehicle Co. 


New York: 44th St. and Vanderbilt Ave. Chicago: 545 Wabash Ave. 









































FIND OUT all about Electric Automobiles, their care, constructions and operation, 
in a book published by Herbert S. Stone & Co., Chicago. $1.25. 





























Our line comprises 18 Models, from a two-passenger Runabout 
to a nine-passenger Break, all guaranteed mechanically 
and electrically. We remove all doubt as to efficient 
durability by supplying a contract to 
maintain battery for five years. 

@=t1@® 
CATALOGUE FOR TWO 2-CENT STAMPS. 
=s1o 


American Bicycle Company, 


WAVERLEY FACTORY, 


Indianapolis, Indiana, U. S. A. 





THE ELECTRIC AUTOMOBILE 


BY C. E. WOODS. 


The First American Book on Blectromobiles, 


Beautifully bound in cloth. One hundred and seventy-seven pages, 
Twenty-two full-page plates. Size 5x 714 inches, 


SS SAIS book will be welcomed by automo- 
< bilists and by those thinking of pur- 
chasing electromobiles. It is a practical, 
sensible, truthful book, giving in small 
compass a great deal of information about choosing, 
operating, caring for and enjoying the electromo- 
bile. It also contains descriptions of modern types, 
rules for races, etc., and specimen by-laws of 
automobile clubs. 





A MANUAL FOR OWNERS; A GUIDE FOR PURCHASERS. 


Price, post free in the U.S., Canada and Mexico, $1.25, 
In the Postal Union, $1.50, 6 shillings, or 7.50 francs, 


THE ELECTRICAL REVIEW, 
41 Park Row, New York, U.S. A. 








Vol. 36—No. 16 


> + + oo -¢ $$ - © & 6 > 66+ 6+ > > + © oo 
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Registered January 9, 1900, The Bryant Electric Co. 


K,. W. ROSETTES. 


To the consumer—the man who “pays the freight ”— 
there is but little difference between one ceiling rosette and 
another. 


To the contractor and supply man there is a very decided 
difference—and that is why a standard rosette such as the 
K. W. is only used when it is specified. There is less profit 
in it to the contractor and supply man, and close competition 
means cheap goods where their installation will be permitted. 


The K. W. rosette is solid and substantial. The cap is 
held in place by screws, which are set up by means of a 
screwdriver—when it is once on it is there to stay, and can 
not work loose. 


The cheap rosette is light and frail. Breakage of half a 
dozen will offset the difference in price on half a hundred of 
our kind. The caps of some are made to put on and take off 
by giving them a quarter turn; a good point at first sight, 
but of no particular advantage, as a cap is seldom removed— 
never in the majority of cases. 


Caps of this kind have a bad habit of gradually creeping 


off through the vibration of the building, and dropping the ~ 


lamp and shade. The loss through occasional breakage in 
this manner will more than offset the slight additional cost 
on several hundred of our kind. 


If you are using the cheap kind, ask us for a sample of 
the K. W.;.then you can see the difference yourself. 


Copy of Bryant Catalogue, including this and much 
other useful material in the electrical line, will be mailed 
you on request. 


MANUFACTURED BY 


THE BRYANT ELECTRIC COMPANY, 


BRIDGEPORT, CONN. 


CHICAGO, ILL. 
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IN SHEET OR WIRE, ANY SIZE, SHAPE OR DEGREE OF HARDNESS 
FOR ALL PURPOSES. 
BAKER & CoO., 
' 408-410-412-414 N. J. Railroad Ave., Newark, N. J. 
New York Office, 120 Liberty Street. 


Scrap and Native Platinum Purchased. 














A LUNDELL MOTOR ay iil f ~ 


SEND 


al rea feel. 


LIST. 


is the ideal power apparatus. It has the 
. highest efficiency, is absolutely reliable, re- 
14 quires very little attention and usually takes 
no additional floor space than is occupied by 
the machine to which it is attached. It is 
economical to operate and inexpensive to buy 

These motors are made for belted, direct or 
geared connection. Sizes from ,; horse- 
power up. 


logue No. 586 tells the story and sl - Aweth, 
peat ieee ati a no eer United Electric Heating Co., 


many applications. Correspondence invited. 


SPRAGUE ELECTRIC COMPANY. ||“1wo pais” wey O%24’ 


GENERAL OFFICES: 627-631 WEST 34th STREET, NEW YORK. ADJUSTER 








CHICAGO: Fisher Building. BOSTON : 275 Devonshire Street. 











Take your light where 
you want it—up, down or 
sidewise; stays where you Udy 
put it; no springs or mech- — 
anism. Enamel finish for NE Noy Condit 
factories. Polished for finer ——— 
service. URNA ft, 
AGENTS in London, Paris, 


Sydney, N. S. W., Tokio and JOHN T. McROY 





















































YEARS OF USE HAVE DEMONSTATED IT TO BE Buenos Ayres. OTHERS WANTED. 302 BROADWAY, NEW YORK 
" 138 WASHINGTON ST, CHICAGO 
The Most Lasting M. |. VOUGHT, 
and Weatherproof. LA CROSSE, WIS., U.S. A. 
No other tape approaches it in their qualities. 
Used for American Section Installation at Paris Exhibition, rgoo. 
Call for it and for P & B Electrical Compounds and Armature Varnish, 
STANDARD PAINT COMPANY, vii ent 
Sole Manufacturers, or ought to know, that we lead in the 
81-83 John Street, N. Y. manufacture of Candelabra, Series, Dec- 
orative, Battery and Miniature lamps. Our 
CHICAGO OFFICE, CARRIED IN STOCK IN PHILADELPHIA latest Catalo ~ (No. 1017) to be Pad for 
i by Frank S. DeRonde Co., A & 7 
189 Fifth Avenue. 48 North 4th Street. the asking. ; 
\ Some of our special X-Ray tubes have 
Iridium targets. The regulars have Plat- 
inum targets. We are still making the best 
Barium fluoroscopes. 
The Wyckoff Pipe & Epison DecoraTIvE & MINIATURE 
H WILLIAMSPORT ° 
Creosoting Co. ¥4¥s Lome Dart. 
(General Electric Co.), 
MANUFACTURERS OF Harrison N J 
Wyckoff Wooden Conduits, : 
CROSS-ARMS AND LUMBER 





FOR ELECTRIC RAILWAYS __.. 


To obtain increased economy of fuel, labor and repairs—to prevent severe strains upon 
generating machinery—to reduce liability of breakdowns—to increase station capacity— 


7 "CHLORIDE ACCUMULATOR. 


The Electric Storage Battery Co., 


19th STREET and ALLEGHENY AVENUE, PHILADELPHIA, PA. 


SALES OFFICES: New Yerk, 100 Broadway. Boston, 60 State Street. Baltimore, Equitable Building. Chicago, Marquette Building. San Francisco, The Parrott Building. 




















April 18, 1900 


WANTED— 


Second-hand Westinghouse 900 
incandescent Dynamo and 70- 
Light Westinghouse Incandescent 
Arc Dynamo. Must be in first- 
class condition. 


BOX 84, 
HADDONFIELD, N. J. 


WANTED 


:fectrical Salesman, to handle a first- 
; side line, new article, good inducements. 
tress, 


PACIFIC ELECTRIC CO., 


Main St., - - 





La Crosse, Wis. 








Prism.... 
Globes »° 
Shades.. 


GUARANTEED TO GIVE 
66 MAXIMUM LIGHT, 
COMPLETE DIFFUSION, MINIMUM 
GLARE,” for directing and dif- 
fusing ALL KINDS OF LIGHT...... 


MANUFACTURED BY THE 


OLOPHANE GLASS CO., 
1 BROADWAY, NEW YORK, N. Y. 
Send for Catalogue and Pamphlets. 

















$5 VOLT 
AMMETER 


FOR 
STUDENTS’ 
USE. 


(Jewell Bearing 
and Aluminum 


Case.) 

Adap‘ed to wad 
mary and 
— baitare 


ork. 

List of 
schools us- 
ing it mail- 
ed on appli- 
cation. The 
method of 
its uee de- 









bed in a circular just issuea 


L. E. KNOTT APPARATUS CO., 


> Ashburton Place, “~ - | BOSTON, MASS. 


ELECTRICAL REVIEW 


INDIA AND 
— . 


IN ANY 
SHAPE OR 


‘MICA: 


EUGENE MUNSELL & CO., 
218 Water Street, New York. j 
117 Lake Street, Chicago. 
WRITE FOR SAMPLES AND PRICES. 


Electric Condensers, 


WM. MARSHALL, Manufacturer. 


STANDARDS A SPECIALTY. 
709 Lexington Avenue, - New York. 











Miniature Lamps 
Sockets and 
Lighting Novelties. 

—SEND FOR CATALOGUE.— 

General Supplies. 

Holiday Goods. 
Prices Right. 


H. E. PLASS 
ELECTRICAL SUPPLY COMPANY, 








23 BARCLAY ST., NEW YORK. 





A WONDERFUI. BICYCLE SALE. 


Arrangements have been made 
whereby one of the largest Bicycle 
Factories in the United States is going 
to market their entire output direct to 
the rider at prices that will astonish 
you—the lowest prices ever known for 
standard high-grade. guaranteed wheeis 
and tires. For special prices and most 
liberal terms mail a postal to the Akron 
Sewing Machine and Bicycle Company, 
Mfrs. Sewing Machines and Bicycles, 
Akron, Ohio. 





we WIADUCT.. 


BALTIMORE, MAKE 


TELEPHONES 


ANO EVERYTHINC ELECTRICAL 

















i 
| The New System 
t OF EDUCATION 
Steam 
Engineering 


Mechanical, Electrical, 
Civil and Mining Engi 
ing; Architecture: 


RSTO Ee 


TAUCHT BY MAIL, 
Studenta qualified 
Dasa baer eno 





scr mrss Yor res curators at 

nd for free circulars, statin 

the subject in w you are cars wt . 

THE inreamavional CORRESPONDENCE SCHOOLS, 
x 1008, £ Scranton, Pa. 





ASAIO 




















STUDY AT HOME. 


Qualify yourself for a better 


position without giving up your old one. 


: TECHNICAL EDUCATION BY MAIL. 


(Gosnme, , Electrical or Mechanical Engineering. ) 


nd for Handbook “B,” giving prospectus 


: American School of Correspondence, Boston. Mags. 








THE BRADY MAST-ARMS. 


T. H. BRADY, New Britain, Conn., 
U.S.A. 


Manufacturer of Mast-Arms, Pole and 
Swinging Hoods, House Brackets and 
other Specialties for Construction 
Work.—Catalogues and Prices fur- 
nished on application. 





Auto- Starterll 


For direct connection to Elevators, 
Holsts, 
vice requiring a rapid start, stop 
and reversal of the motive power. 


AUTOMATIC SWITCH CO. 


BALTIMORE, MD., U.S.A. 


Dumb Waiters, or any ser- 








‘Why and How” 


Do you wish to understand ~ pteciohes, 


methods and history of 
the every-day indu-trial, 
SCIENCE technical and scientific 
| processes and operations 
~ that you have seen and 
bese ae —- at? 
ings every- ow done, and 
one wants to AND | Why done, in 
krow. Ourar- _ = «socertain ways? 
ticles are both 
interesting and accu- | 


INDUSTRY 


rate—a combination | 
notfoundinanyother | 
popular-science publica’ ion in print. “Send 26 
Cents in Stamps for a 'three-Months’ Triai 
Subscription. You will like us. 

SCIENCE AND INDUSTRY, 


$1.00 PER YEAR. 
An Illustrated Monthly Magazine. 


The..... 

Incandescent 
Electric Light 
Bulb Renewer 
and Cleaner. 


Just what is needed for Churches, 
Halls, Hotels, Depots. Steamboats, 
and especially for Street Lights. 

They are made in three on ig 
and will renew an P: bulb 
any height or foe dig thus pha 
away with long step and exten- 
sion ladders, etc. 

Over two hundred street-light- 
ing companies are now using 
them. 

Send for illustrated price list 
and circular. 


Incandescent 
Electric Light Manipulator 
Company, 


116 BEDFORD STREET, 
BOSTON. 


Central Manufacturing Go. 


Chattanooga, 
Tenn 


We explain the 





SCRANTON, PA. 





SryLe 1—For Srreer Lieuts. 





_ 


CROSS ARMS 


uct <r, Locust Pins, 


Oak Pins, Electrical Mouidings, Oak Brackets. 
e stocks on hand. Delivered prices quoted, 
F. O. B. cars, your city,in any quantity. 


Ss wWRIitse Vs. 


YELLOW PINE 





Manufacturers 

and Dealers in 

Yellow Pine, 
Cross Arms, 








OAK PINS «° BRACKETS 


—PAINTED, SACKED AND CRATED. 
MANUFACTURERS FOR WHOLESALE TRADE. 


PROMPT SHIPMENTS. 


CAR ORDERS SOLICITED. 


Kansas City & Southern Lumber Go., Springfield, Mo. 





are men of education. 


mail in ELECTRICAL SNOINEDE! 
xt-Book: 3 Fre 


with which are incorporated 
stitute for Home Study of °F eden sat 


erecqeemmpnenpen, 


J SEX RAAAAAAAAAMMMAE€{C{{U{[U""::: SY 
SUCCESS¥EFUL BPUECTRICIANS 


Success in the electrical profession is impossible without tech- 

nical knowledge. You — — a thorough electrical education at home during your 

spare time at a cost so low t me. will not notice the outlay. Complete courses by 

G, Electrical Station Daieute, Electric Railways, Elec- 

i ie tdghsing, ee 1" Telogzeney Eleotro-Plating, Mechanic 

achine De gn. ext e. The best, most thorough and practical courses of 

ae correspondence school in the world. Seven years of experience in teaching by 

correspondence. Write for illustrated circular B, sample pages of text-books, drawing 
plate and booklet of letters from students all over the world. 


THE UNITED CORRESPONDENCE SCHOOLS, 16% 156 NEW YORK. 


he Correspondence’ School of Fodineley ia the In- 


ZA HAMMHHAAA AA AHA AA gdAYH'IidFik'igkiFi'FsiliIikFiF'ilijiFSjikllss ITI 


al Dra’ and Dynamo-Electric 


Zr WWWiMBI©»4 4°©nn»gé 
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Chicago Title & 
Trust Company, 
Receiver. 


100 WASHINGTON, ST. 





Unitep STATES OF ) 
AMERICA, | 
NorTHERN DISTRICT OF L " 

ILLINOIs, as 
NorTHERN Division | 
THEREOF. J 


IN THE CircuIT CouRT OF THE 
UNITED STATES. 


Vartey DupLex ) 


MaGnet COMPANY 
US. as 
; | Creditor’s 
SSTERN TELE- + ae 
WESTERN TELE bill. 
PHONE CONSTRUC- 
TION COMPANY 
et al. J 


Notice is hereby given in pur- 
suance of an order entered on 
the fourteenth day of April, A. 
D. 1900, by the said Circuit 
Court of the United States that 
all of the assets, property, 
patents, good-will and estate of 
the Western Telephone Con- 
struction Company will be sold 
to the highest and best bidder 
upon such terms as the Court 
shall prescribe, and that bids 
will be received by the under- 
signed, Chicago Title and Trust 
Company, receiver herein, upon 
the whole of said property 
and brought into said Court on 
Monday, the twenty-third day 
of April, A. D. 1900, at 10 0’clock 
A. M., at which time the said 
Court will call for other bids and 
make such order in respect 
thereto as to him may seem fit 
and proper. 

You are further notified that 
a complete and full inventory 
of all of the stock, machinery, 
property and patents is now in 
the possession of the receiver 
and will be held by it subject to 
inspection by all parties desiring 
to bid herein, and that the re- 
ceiver will arrange so that said 
stock, machinery, patents, good- 
will and assets of said Western 
Telephone Construction Com- 
pany may be inspected and in- 
ventoried by all parties so desir- 
ing to bid upon said property. 


Ghicago Title & rust 
fompany, Receiver. 
WILLIS H. HUTSON, 


Attorney for Receiver 
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“EXCLUSIVELY BY . 


co. INC. 


£ CHICAGO ILL 


MANUFACTURED 


L.B. ALLEN: 


1335 GoLuMelA AV 


DID YOU EVER SPILL YOUR ACID BOTTLE? 











E 
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E 
C 
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RERIAL ano 


HHS 
TRENTON, 
N. J. 


COMPANY. 


RUBBER-COVERED WIRE 


UNDERGROUND 
TROLLEY WIRE 


JOHN A. ROEBLING'S SONS 





YOU 
SHOULD 
SEE 


last issue and next 
issue of this journal, 
if you are interested 
in alternators. 


WARREN 
ALTERNATORS. 


SANDUSKY, OHIO, uv. s. 4. 


Wpaanen Peecrme Me 








A. C. Series System 








MANHATTAN 


Power Factor—Complete Circuit Series Lamps, with Regulator—.90. 





MANHATTAN Regulating 
Reactance Coil 


Loss in Regulator constant 
at all loads: 200 watts. 

Regulators to provide for any 
percentage of circuit, from 10 to 
100 per cent. 

Weight, 
300 Ibs 


Enclosed Lamps 


| Multiple and D. C. Lamps. 
At 6.6 amps., 72 volts, 

watts. 

| Power Factor .91. 





50-lamp Regulator: earensrrn mechanism, but 


MANHATTAN Series A. 


C. 


Interchangeable with A. C. 


430 


Total loss in lamp, 5 watts. 
Efficiency .99. 
| Terminal and arc voltage the same. 


one 


magnet usedinlamp. No springs. - 


Manhattan General Construction Co., 


NEWARK, N. J. 


SALES OFFICE, 1! BROADWAY, 
SPR LS Sees ee ae a 


Y. 











Vol. 36—No. 


 ‘Valaatile: Blectsteat’ Bbbks. 





ELECTRIC LIGHT AND POWER. 
Allsop’s ‘‘ Practical Electric Light Fitting ;” a treatise on 





electric light wiring and fitting. Price ............... $1 
Noll’s ‘‘ How to Wire Buildings.” Price..........+........ if 
Crocker-Wheeler’s ‘* Practical Management of Dynamos and 
Motors ;” description and directions. Price.. ....... ] 
Buckley’s ‘‘ Electric Lighting Plants ;” cost and operation. 
a, ee err err Teer re re ery ee een 2 
Crocker’s ‘‘ Electric Lighting ;” for the use of electricians, 
students and others interested in the installation or 
operation of electric lighting plants. Price............ 3 
Latimer’s ‘‘Incandescent Electric Lighting ;” a practical 
description of the Edison system. Price.............. 
Unwin’s ‘‘ Development and Transmission of Power from 
Central Stations ;” a new and timely book. Price.... 
Bell's ‘‘ Electric Power Transmission ;” a practical treatise 
3 LEER EET ee eee 2 
Atkinson’s ‘‘ Elements of Electric Lighting.” Price...... 1 
ELECTRIC RAILWAY. 
Bell’s ‘‘ Electric Power Transmission.” Price.............. 2 
Perry’s ‘Electric Railway Motors;”. their construction, 
operation and maintenance. Price................06. l 
Merrill’s ‘‘ Reference Book of Tables and Formulas for 
Electric Street Railway Engineers.” Price........... l 
Trevert’s “‘ Electric Railway Engineering ;” embracing prac- 
tical hints upon power-house, dynamo, motor and line 
construction ; for the use of students. Price.......... 2 
TELEPHONE. 
Allsop’s ‘‘'Telephones: Their Construction and Fitting.” 
hn EE OTTO TOT ETC Sher Re Ce 2 
Hopkins’s ‘‘ Telephone Lines and Their Properties ;” design 
and construction of city lines. Price................. 1 
Poole’s ‘‘ Practical Telephone Handbook.” New edition. 
eee ee ee ee ee Pee Ce 1 
Webb’s ‘‘ Telephone Handbook.” Price.................- 1 
Haskins’s ‘‘'T'elephone ‘Troubles and How to Find Them ;” 
a complete handbook for telephone inspectors. Price 
Bennett’s ‘‘'lelephone Systems of Europe ;” new and very 
i sain sok bss hes ha Reese eee nnen 4 
Miller’s ‘‘ American Telephone Practice.” New. Price.... 2 
Preece & Stubb’s ‘‘ Manual of Telephony.” Price ......... 4 
Houston & Kennelly’s ‘‘ Electric Telephony.” Price...... 1 
Cary’s ‘“‘ Ilow to Make and Use the Telephone.” Price..... 1 
MISCELLANEOUS. 
Cushing’s ‘‘Standard Wiring.”  Price.............s.s00. 1 
Thomson’s ‘‘ Dynamo Electric Machinery.” Price....... 6 
Meadowcroft’s ‘‘ A B C of Electricity.” Price.......... 
Tesla’s ‘‘ Experiments with Alternate Currents of High 
Potential and High Frequency ”—A Lecture with bio- 
Oe ee ere rrr 1 
Edison’s ‘‘ Life and Inventions;” by W. K. L. and A. 
ae eee epee rae ar mene 4 
Trevert’s ‘‘ How to Build Dynamo Machinery.” Price ..... 2 
Parkhurst’s ‘‘ Electric Motor Construction for Amateurs.” 
PEND 0ctactas pakke sans nae Ke peKSEEE DOR EREE TROT 1 
Benjamin’s “Age of Electricity—From Amber-soul to Tele- 
N.S :4105 3k 6 9-040 o-<tdemesigeemieienaemeaianes 2 
Foster's ‘‘ Central Station Bookkeeping.” 3 eee 2 
Houston’s ‘* Dictionary of Electrical Words, Terms and 
PN POO i:x:5:cpcccenn'saaawaeee xg wa ngs: ake 5 
Replogle’s ‘* Electricity and Water-Power.” New. Price. 1 
Ayrton’s ‘‘ Practical Electricity;” for saa year students of 
electrical engineering. New. Price............ 2 
Grier’s ‘Notebook of Wiring Tables;” How they are 
made, and how to use them. ~Price .............eee0e. 1 
Hawkin’s “‘ New Catechism of Electricity.” Price ....... 2 
All of these books sent prepaid on receipt of price. Address 


ELECTRICAL REVIEW PUBLISHING C0., 


P. O. Bex 23339. 
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The Edward P. Allis Go. 


MILWAUKEE, WIS. 
Special Engines for 
Street Railways, 
Electric Lighting, 
Rolling Mills. 
=> 
mm Hoisting Engines, 
Pumping Engines. 


REYNOLDS-CORLISS ENGINES, 


BRANCH Orrices: NEW YORK, PITTSBURGH, CHICAGO. 
WLLL lllddllddldllllldlllllddllllddilll 
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The Ball & Wood 
High-Speed Engine 


is noted for its smooth and silent running, and its ex- 
tremely low cost of maintenance. It is recognized as the 
standard engine for electric light and railway plants. Ball 
& Wood engines are made in all types for all services 
requiring the best economy and efficiency. 


The Ball & Wood Co., 
120 Liberty St., New York City. 


Se BS D> SB Bo. Se Bp > B>. Sp. > SB. S>. S. GS GB. >. GS. G>. S. . S. S. D> 


I NO OO Ow 


Works: 
Elizabethport, N. J. 














& 


Electric Light Plants 


(St- im Me Le Lhe, i, Br. Lin LBB, RL Mia. Shey, 


‘Electric Power Transmission Dynamos, Motors 


Electric Supplies 


NEW ENGLAND ENGINEERING _ 
WATERBURY, CT. 








Steel Outlet and Junction Boxes 


Switchboards, Panel Boards, Switches, Etc. 


---MADE BY... 


THE BOSSERT ELECTRIC CONSTRUCTION CO. 


UTICA, N. WY. 


Manufacturers of 


Vy ay; WIRE AND SPRINGS 
For Machinery, Motors, Clocks, 
CD Music Boxes, and all kinds of 


WATER WHEELS 





Cary Spring Works, 
240 & 242 WEST 29th STREET, 
NEW YORK CITY. 














For Heads « of 3, Feet to ,2000 Feet. 
adapted to al) k 


ELECTRIC POWER AND LIGHTING PLANTS. 


Recent. tests at Holyoke, given below, enable us to guara 

The Largest Power ever obtained fri an ee ao same diameter. 

speed ever oblained i. the same power highest mean efficiency when 

running half to full gate. We 7. noc eae 4 A runner a 
uble A closing 















of a 46 in. Jan. ofa 36 





Cent. 


JAMES LEFFEL & CO.., Springfield. Ohio. U.S.A 


AMERICAN. BALL DUPLEX COMPOUND ENGINE ano 
DIRECT-CONNECTED GENERATOR 


A coal-saver of the most practical kind and 
the most remarkable of recent engines. 
ag 't fail to investigate if you are interested. 
We furnish complete equipments, consisting 
of — generators and motors of our own 
manufacture. 
AMERICAN ENGINE Co., 
BOUND BROOK, N. J. 


New York Office: 95 Liberty Street, 


Steam Pumps, Condensers 


CATALOGUES AND PARTICULARS ON REQUEST. 


M. T. DAVIDSON, 


43°53 Keap St., Brooklyn, N. Y. 133 Liberty St., New York City. 
30 Oliver St., Boston, Mass. 














LOMBARD 


WATER-WHEEL 
GOVERNORS 


are the only ones that really govern. 

THEY ARE GUARANTEED 
to give the most accurate regulation 
attainable. 


Lombard Water-Wheel Governor Co., 


61 Hampshire St., Roxbury, BOSTON, MASS. 
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AMERICAN-BALL DUPLEX COMPOUND ENGINE 


THE SIMPLEST 


possible arrangement of pistons. Perfectly and independently accessible 











of 


NO MORE VALVE GEARS 


than the simple engine and only one added piston 














A Saving in Steam | 


of fully 25 per cent may be depended on with 
all loads and without the condenser, and ‘ 
nearly double that amount of saving when j 
run condensing 








WE FURNISH COMPLETE ELECTRIC PLANTS HP........--- 18.52 LHP 











LP... i2555: POGSLNE a 
INCLUDING ENGINES, GENERATORS AND MOTORS TOTAL, _38.57LHP TOTAL... 60.1I51LHP 
OF OUR OWN MANUFACTURE These diagrams ahow a constant receiver pressure under varying loads, and a perfect division of work 


between the pistons, which accounts for the remarkable showing these engiues make under varying loads 


AMERICAN ENGINE CO., 48 RARITAN AVE., BOUND BROOK, N. J. N.Y. Office, 95 Liberty St. 


SALES OFFICES: Talimadge & Wilson, 1423 F St., N. W., Washington, D. C.; Larkin Mfg. & Enging. Co., Manhattan Bidg., St. Paul, Minn. 











“Electricity and Wlater=Power.” 


BY AKARK A. REPLOGLE. 

















THE ONLY BOOK OF ITS KIND. 


A valuable work on the Generation and Transmis- 


ss sion of Electrical Energy by Water-Power. 
Price, $1.00, Postage Free. yes 


Of vital interest to Engineers, Students, Mechanics, 


CLOTH, 160 PAGES. ILLUSTRATED. Water-Power Owners and Investors. 


Includes descriptions of the most representative 
Electrical-Water-Power Plants in the United 
States and Canada. 


Pocket Size, 4x6 inches. 


Electrical Review Publishing Company, 
TIMES BUILDING, 


New York City. 
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| ERE DOES THE PROFIT G0? 


ie li s - ~  The-above question was never more true than at the present time, when competition is so 
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keen that electric light companies find it necessary, in order to compete with manufactured 
and natural gas for lighting purposes, to find a market for their waste product, which is 
exhaust steam. ‘This steam when distributed through our system of underground steam mains 
can be sold for enough to pay all fuel and labor expenses at the station; and six per cent 
interest on the expense of laying the underground steam mains. This is no fairy tale, but an 
actual fact, and it is being done all over the country by many electric companies. 

The manager of an electric company in a prominent eastern city says: 
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& 


‘‘Our steam heating plant is our financial salvation. 
Without it we could not pay our expenses.”’ 


e 
Y 


Another manager in a western city writes: ‘‘Owing to competition we could not pay our 
running expenses were it not for our exhaust heating plant. We think there is more money 
in steam heating than there is in electric lighting.” 

Above are a few of the many reports that we are constantly receiving from the managers 
of electric companies. 

Send for our illustrated catalogue and learn all about our system of exhaust steam heating. 


AMERICAN DISTRICT STEAM CO., 


LOCKPORT, NEW YORK. 





MENTION ELEcTRICAL REVIEW. 
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a NEW DIRECT-READING -_ Bh nen instin 
OHMMETER. 


‘for all closed-circuit work. One and nine- 
tenths volts per cell. Permanent connec- 

ELECTRICAL INSTRUMENTS x 5 Peas , 

AUTOMATIC SWITCHING DEVICES, tions ; no corroded wires ; clean ; easy to 

SPECIAL MACHINERY, handle. 

RHEOSTATS AND BRUSHES 

Z ARC LAMPS. 

= 3 s . . 

===== American Electric Specialty Co. 


123 Liberty Street, New York. 
Telephone, 126 Cortlandt. 








For sale by 


ALL ELECTRICAL HOUSES. 


Catalogues and full description. 


EDISON, JR.., 


ANYTHING S-cell battery ; 15 volts; 74 amperes. Electric Light and Power Co., 
RZ WILLIAM S®TREET. = = NEV YO RK. 


YOU WANT Perc Gp Sin eae ABIRSH AY | 
WOVEN WIRE DYNAMO BRUSHES I a _cawene 
At the Lowest Prices Gutta-Percha Insulating Co. 


We are supplying the largest consumers in the United States, Canada and Mexico 
We make all grades and dety compet ‘tion. Main Office, Glenwood Works, J. W. Godfrey, Manager Sales 


We also make Yonkers, N. Y. 1s Cortlandt Street, N. Y. 


C 
(own toe |eatalogue No. 2110 


























Compound Describes fully our 1900 Model Desk and Ceiling Fans—SEND FOR CATALOGUE 2110 
Fl @ Ecrown The Emerson Electric Mf 7 Co. EASTERN ore OFFICE 
Crown Woven Wire Brush Co. - - SALEM, MASS. ncaeeeie. aud: g 90 NEW YORK CITY 








OXIDE ELECTRIC STORACE BATTERIES. 


Suitable for ALL purposes. Unequaled in EFFICIENCY, DURABILITY, OXIDE BATTERY co. 


LIGHTWEIGHT. For FAN MOTORS, ELECTROMOBILES, conan 
DENTAL WORK, Etc., Etc. Write for prices. . 
ail oS Mie 9 5 aaa 1627 North 10th Street, PHILADELPHIA, PA. 
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TELEPHONES 





WILLIAMS ELECTRIC COMP’Y 






CLEVELAND, OHIO 








weet, 


Telephone Transmitters, 


High-grade, practical working Transmitters, superior to all 
others. Patented January 4, 1898. and May 9, 1899. All shapes. 
Catalogue on application. We guarantee our transmitter and 
make this offer to convince you. If our apparatus i not 
satisfactory it may be returned at any time within 60 days from 
date of purchase and your money will be refunded. 









MANUFACTURERS OF 


Interior inter-communicating Telephones. Each telephone is its 
«wn central. One group «f batteries for calling and talk ng. 
Quick-acting, substantial, durable, economical. Far superior to 
anything on the market. A variety of styles and any design 
made to order. System patented August 15, 1899. 


Giz SPENCER ELECTRICAL CO., 


163 Greenwich 8t., New York. 








SERVICEABLE AND FULLY GUARANTEED. 
- CIRCULARS FURNISHED. - 


VIADUCT ELECTRIC 


BALTIMORE.MD.U.S.A._ | 


NEW STANDARD DRY BATTERY. F 


Standard of U S. Navy and the world for Tele- 
phone, Bell, R. R. Signal, Gas Engines, Stot 
Machine, Electro-Medical and all open circuit 
work. Send stamp 


“ 
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for catalogue and price list. 


WILLIAM ROCHE, 
Tsventor and Scle Mazfr., 


42 VESEY STREET, NEW YORK CITY. 











DIVIDENDS 


) 


MAY BE INCREASED BY 
CONNECTING UP YOUR 


FAANER 


OUTLYING DISTRICTS. 


Others are Making their Plants Pay Fair Interest 
on their Investments that Formerly Showed a 


Shortage. 


NEW FEATURES! 


ALL TROUBLE POINTS 


ELIMINATED. 


No Listening Keys. 

No Clearing-Out Drops. 

No Ringing Keys. 

No Complications in Your Cord Circuit. 
No Delays—Always Ready for Business. 





WE WILL TELL YOU HOW IT’S DONE. 
WRITE TO 


KE Flan oA Cte Coy 


261-273 Frankfort Street, CLEVELAND, OHIO. 





You 


send you one 


) Tee 


TUCKER I1FG. CO., 








what troubles you have experienced in your 
selection of telephones and apparatus! Of course 
you made a mistake in buying poor ones; but 
that can be rectified. We make a grade of tele- 
phones that never disappoint ; that are as good 
to-day as they were a year ago, simply because 
we exercise great care in their manufacture and 
use superior judgment in selection of materials. 

Shall we help you out of your difficulties, and 


Know_. 


CUT woVve®D 


or two ? 


York, Pa., U. S. A. 








WE ARE SELLING 








$6 Electric Bicycle 


Lights, $2.7 





AGENTS WANTED. 


$ 3.00 Electric Bell Outfits for........ $1.00 
21,00 Telephones, complete, for...... 5.95 
12 00 Fan Motors, with Batteries, for. 5.95 
8.00 Electric Hand Lanterns for..... 3.{0 
10.00 Electric Carriage Lights for.... 3.95 
8.00 Medical Batteries for........... 3.95 
5.00 Electric Belts, the genuine, for.. 1.00 
3.00 Necktie Lights At 
14-Candle HangingLamp. with Battery 10.00 
Telegraph Outfits, complete, for...... 2.25 
Miniature Electric Lamps for......... .40 
Sewing Machine Motors for.... ...... 5.00 
All Electrical Books at low prices. 


We undersell all on Everything Electrical. 





OHIO ELECTRIC WORKS. Cleveland, 0. 


Headquarters for Electric Novelties and Supplies. 


SEND FOR NEW CATA: OGUE JUST OUT. 





McINTIRE’S PATENT 


Connectors and Terminals. 


Special Connectors for HARD-DRAWN COPPER 
WIRE, all sizes. FUSED WIRE, FUSED 
LINES and STRIPS. 

THE C.McINTIRE CO. 
13 & 16 FRANKLIN STREET, NEWARK, N. J. 


| Telephone 
lrons... 


We manufacture an electric 
. soldering iron especially for tele- 
phone work. Are in use by 
manufacturers of switchboards 
and by exchanges everywhere. 
Send order for sample iron and 
you will use no other. 





MANUFACTURED ONLY BY 


American Electrical 


Heater Co., 
DETROIT, MICH. 
No. 11.—Weight, 15 ounces. Length of iron, 





12inches. Tip, 7-16 inch in diameter. Con- 
sumes 90 watts. 





W.R. OSTRANDER & CO. 


22 DEY STREET, 
Manufacturers of 
SPEAKING TUBES, WHISTLES, 
ANNUNCIATORS, 
Electric and Mechanical Bells. 
Factory : 
DE KALB AVE., 
BROOKLYN. 


Send for 
Illustrated 
Catalogue. 


4/,300 Telephones 
in Manhattan. 


75,000 Telephones 


in New York and Vicinity. 


The rapid growth of the New York 
telephone system makes the 
service of daily increasing value 
to all users. 


Rates in Mamhattan, 


Business or Residence use, 


From $5 a Month. 


One-year Contracts. Monthly Payments. 


NEW YORK TELEPHONE COMPANY 
1SDey Street == iil West38thSt. 
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BOSTON, MASS. 


COUCH & SEELEY C0. 
| 


Telephones, Switchboards, 


AND EVERYTHING PERTAINING TO 


Telephone Apparatus for Exchanges, 
Interior Equipment and 
Private Lines. 


Coal Grain Microphone 
Bipolar Receiver. 




















No. 1. Swinc Arm Set. | 








W & C Biporar RECEIVER. 





No. 97. Desk Set. 











THE AMERICAN BELL TELEPHONE (}OMPANY, 
125 MILK STREET, BOSTON, MASS. 





This Company owns Letters-Patent 
No. 463,569, granted to Emile Berliner 
November 17, (891, for a combined 
telegraph and telephone, covering all 
forms of microphone transmitters or 
contact telephones. 





EUREKA ELECTRIC CO. 


THE LARGEST LINE OF HIGH-GRADE TELEPHONE APPARATUS 








MAGNETO BELLS. Send Stamp for Catalogue of Prices. 


All Kinds and Parts of Telephones, 


MIANUS ELECTRIC 60. 


MIANUS, CT. 








EHleoctrical Supplies. 








157-167 SOUTH CANAL STREET, 


Manufacturers of 


CABLE HEADS, SWITCHBOARDS, TELEPHONES. 


Send for Catalogue. 


CHICAGO, U.S. A. 
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WHO TOLD McKINLEY ? 


We are informed that Mark Hanna told Mat Quay 
that it was a positive fact that he overheard 
Wm. J. Bryan tell Gov. Roosevelt that Admiral 
Dewey had stated in the presence of Dr. Park- 
hurst that Mr. McKinley told Gen. Miles that the 


HIPWELL MFG. COMPANY 


ALLEGHENY, PA. 


made the BEST TELEPHONE on earth. 


Order sample phone and be convinced. 
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Two Heads are 
Better Than One. 


Swedish and American Skill Combined have made a 


Correspondence solicited. NEW DEPARTURE IN TELEPHONIC APPARATUS. 


J vt vt Transmitters and Receivers a Specialty. 


=9\ Swedish-American Telephone CO., 680-682 WELLS ST., CHICAGO. 


High-frade Hon-|nfringing Apparatus. 


Largest Manufacturers of Telephones and 
Accessories in the U. S. 




















EQUIP LARGE EXCHANGES 


—wWITH— 


Central 


Bnergyw 
S»stem 


—AND— 


MULTIPLE SWITCHSOARD. 


The most convenient and economical telephone system ever put in use. 
Reduces cost for operating and maintenance to a minimum. 
Correspondence Solicited. 


The Stromberg-Carlson Telephone Mfg. Company, 


72-82 W. JACKSON BOULEVARD, - - CHICAGO, U. 8. A. 







Our new Express System is adapted for 
use in both large and small exchanges; 
our Express switchboard is a new depari- 
ure and possesses original features, being 
pe most rapid switching apparatus ever 


TELEPHONE 





SELF-RESTORING DROP. 
SELF-RESTORING RING-OFF. 
RAPID RINGING DEVICE. 
Drops in non-inductive metal shell, combined drop and jac in 
Siig without ashing Sosicdlons. "Each snc nites sets ois ie 
Will Pay a Daily Dividend in Quality of Service Rendered. 


OUR AMERICAN SOLID BACK AMPLIFYING TRANSMITTER 


is the most powerful instrument yet produced. jally built for Long : 
Severe Lines, and for volume of volo tr ong A t ‘of oo 
tion, exact reproduction of voice and durable qualities is unequaled. 


oul taken eft nea —- gm. h oidioner period to meet 
r rements of service, includin, it ti ts and 
Repeating Coils on the market. Sear os lea 


OVER 700 FLOURISHING EXCHANGES EQUIPPED. 
PROTECTION GUARANTEED TO PATRONS. 
EXPERT ADVICE FURNISHED 


CORRESPONDENCE SOLICITED. ADDRESS 


AMERICAN ELECTRIC TELEPHONE CO., 
Nos. 171-173 South Canal. Street, Chicago. 


SEE OUR EXHIBIT, PARIS EXPOSITION, 1900. 
MEDAL AWARDED, COTTON STATES EXPOSITION, ATLANTA, GA., 189, 
MEDAL AWARDED, TENNESSEE CENTENNIAL, NASHVILLE, TENN., 1897 
; MEDAL AWARDED, INTERNATIONAL EXPOSITION, OMAHA, NEB., 1898. 
€ 


0: same ined dill How did you learn the addresses on this page? 
Tell the advertiser WHEN YOU WRITE to him. 


Chapter1. The Invention of the pig eeceiltges “ed 2. Sound Waves. 
Articulate Speech.—Chapter 3. Electric Telephony. The Bell Telephone.— 
Chapter 4 The Microphone.—Chapter 5. Current Induction. Electro-Mag- 


netic Induction.- Chapter 6. The ee Coil PP acc Use = the Telephone e © 
Transmitter.—Chapter 7. The Complete Telephone Circuit.—Chapter 8. Mag- k b k i 
net Telephones —Chapter 9. The Bell Telephone Receiver.—Chapter 10. nic er Oc er pecia 
Other Forms of Magnet Telephones.—Chapter 11. The Gower, Ader and AND 

D’Arsonval Receivers : Mercadier’s sth aga Ao 12. The Siemens, . . 
Kotyra, Neumayer and Bottcber Receivers.—Chapter 13. Carbon Transmit- = 

ters.—Chapter 14. The Blake Transmitter.—Chapter 15. The Long-Distance South Western Limited 
Transmitter —Chapter 16. The Solid Back Transmitter.—Chapter 17. The 
Berliner Transmitter.—Chapter 18. The Cuttriss Transmitter.—Chapter 19. 





ted 
































Famous Trains between 


Various European Transmitters.—Chapter 20. The Efficiency of Carbon 

Transmitters.— Chapter 21. Batteries for bg ag Work.—Chapter 22. BOSTON CINCINNATI 

Open Circuit Batteries.—Chapter 23. Closed Circuit Batteries —Chapter 24. 

The Practical Management of Batteries.—Chapter 25. Magneto Bells.—Chap- NEW YORK CHICAGO 

ter 26. Automatic Switches.—Chapter 27. Telephone Line Construction.— WASHINGTON ST. LOUIS 


Chapter 28. Metallic Circuits.—Chapter 29. Underground Wires.—Chapter 
30. Lightning Arresters.—Chapter 31. Inside Wiring.—Chapter 32. Installa- 
tion of Telephone Instruments.—Chapter 33. Inspection and Maintenance.— 


VIA 
Chapter 34. The Condenser: Its Use in Telephony.—Chapter 35. Electro e 
Magnetic Retardation.—Chapter 36. Exchange Working.—Chapter3?. Small | Ou r ou e 
Exchanges.—Chapter 88. Party Lines: The Bridging Bell.—Chapter 39. 

AND 





Long-Distance Telephony.—Chapter 40. Duplex Telephony.—Chapter 41]. 
Simultaneous Telegraphy and Telephony.—Appendix. 


A Practical Up-to-Date Book. A Timely Work. NEW YORK CENTRAL 


Price, $1.00. Postpaid. BOSTON & ALBANY 
CHESAPEAKE & OHIO 


Cafe, Library, Dining and Sleeping Cars 


Rlectrical Review Publishing Company, a Scone gy 


Genl. Pass. and Tkt. Agt. Asst. G. P. and T. A. 
CINCINNATI, OHIO 





SEND YouR ORDERS TO 


TIMES BUILDING, 


41 Park Row, New York. 
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FARR TELEPHONE AND CONSTRUCTION SUPPLY CO., 


CHICAGO. 
HANDBOOK OF INFORMATION SENT FREE. SEND FOR OUR NEW CATALOCUE. 
SAMPLE PAGES OF OUR NEW CATALOGUE AND HANDBOOK OF INFORMATION. 


80 FARR TELEPHONE 00 FARR TELEPIIONE Co 


_Series Grounded Line. 














SECOND FLOOR. 








To the 
Public: 


We are Wholesale and Retail 
Sealers and Manufacturers of 
Eridging Telephones, Series Tele- 
rhones, Exchange Telephones, 
interior Telephones, Desk Tele- 
ehones, Transmitters, Receivers, 
Brackets, Class Insulators, Iron 
‘Wire, Copper Wire, Annunciator DIACRAM 
Wire, Batteries, Blackboards, showing how to connect up two or more 


Hooks. Everything in Supply Bs 
Line. 10,000 High-Grade Mag- Telephones for Intercommunicating System, 


Ii|f 





Metallic Circuit Series. 

















neto Bells. in Factories and Warehouses. 


eee STERLING ELECTRIC CO. 


EXCLUSIVE-MANUFACTURERS OF 


Bing Rell-Stule Telephone Apparatus 


FOR THE INDEPENDENT FIELD. 


NEW SEVENTH EDI- eecery 0 LAFAYETTE, IND. || COLUMBIA ELEC. SUPPLY CO. 
TION NOW READY 


PRICE 25 CENTS The Ritchie Induction Coils 


POSTAGE FREES : 
producing best results in X-Ray work are made by us expressly 
for this work. 






































‘Telephone Inspectors’ Handbook— 
Telephone Troubles and How to Find 
Them.” By W. H. Hyde and J. A. 
McManman r,s 2e ate et ate teats 
THIS IS THE BEST BOOK OF ITS KIND PUBLISHED. 
IT WAS FORMERLY KNOWN AS ‘HASKINS’ 
TELEPHONE TROUBLES,”’ AND HAS RUN THROUGH 
SIX LARGE EDITIONS. SENT POSTAGE a ON 
RECEIPT OF PRICE BY .*. *. 


Electrical Review, 4 e— 
Park Row, N. , Se City All our coils give a spark from one to two inches above rat- 


ing. It is known that the founder of this company invented the 
adopted method of induction coil winding in 1853. 

Send for prices and information ; catalogue of fine electrical 
and scientific instruments free. 


E. S. RITCHIE & SONS, 


Brookline, - Mass. 
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ROTARY TRANSFORMER 


iemens & Halske Electric Co. 
of America 


CHICAGO: Monadnock Block 


NEW YORK CITY: Surety Bldg. 
BOSTON: 72 Broad Street 
PHILADELPHIA: 1500 Land Title Bldg. 


Branch Offices: 





BELT-DRIVEN GENERATOR 


General Office and Works 
CHICAGO, ILL. 


PITTSBURGH: Carnegie Bldg. 


SAN FRANCISCO: 5098 Parrott Bldg. 








CINCINNATI: Perin Bldg. 
ST. LOUIS: Laclede Bldg. 
DENVER: 412 Seventeenth Street 




















DIRECT-DRIVEN GENERATOR 


‘*‘BOOSTER”’ SET 
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BELT-DRIVEN ALTERNATORS 


For 
Lighting 


and 





Power 





Close High 
Regulation Efficiency 
90 K. W. ALTERNATOR, COMPLETE 
2 a 
The Westinghouse Electric and Mfg. Co. 
PITTSBURG, PA. 

New York, Atlanta, Austin, Boston, Buffalo, Canada, Ahearn & Soper, Ottawa. Maritime 
Chicago, Cincinnati, Cleveland, Detroit, Minne- ? Provinces, John Starr, Son & Co., Lid., 
apolis, Philadelphia, Pittsburg, St. Louis, San Offices Halifax, N. S. Mexico, G. & O. Braniff 
Francisco, Syracuse, Tacoma, Washington, & Co., City of Mexico. The British Westing- 
Denver, Mountain Electric Co. house Electric and Mfg. Co., Ltd., London, Eng. 
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7. T. Manson, General Supt. 
. H. Hoperns, Secretary. 


WILLARD L, CANDEE, } 


H. Durant Cueever, ; Managers. 





IS89 1893 
PARIS EXPOSITION val N / >» ~wome’s Fu ° 
— | oo) 4 “ = 


TRADE MARK, 


THE STANDARD FOR RUBBER INSULATION. 


SOLE MANUFACTURERS OF 


OKONITE WIRES, OKONITE TAPE, MANSON TAPE 
CANDEE WEATHERPROOF WIRES. 


THE OKONITE CO." 


253 BROADWAY, N. Y. 


NATIONAL ELECTRICAL CODE STANDARD 








Slow-Burning Weatherproof, 


Slow- Burning 


PRICES AND SAMPLES 
ON APPLICATION. 























“Q. K.”” Weatherproof ana 
WIRE. 
PHILLIPS INSULATED WIRE CoO., 
OFFICE AND Factory: PAWTUCKET, R. I. 
5 FOR TROLLEY CAR GEARS 
P)IXON’S GRAPHITED tot ce 
WOOD GREASE = sho sorr on 
‘Lasts three times as long as any other lubricant.” 
JOS. DIXON CRUCIBLE CO., JERSEY CITY, N. J. 
THE STIRLING WATER - TUBE 
SAFETY BOILER. 
SAFE. 
EFFICIENT. 
DURABLE. 
OVER 
600,000 HORSE-POWER IN USE. 


All wrought metal; no flat sur- 
faces or stay bolts; four man- 
holes give access to every tube. 
Quick and steady steam and thor- 
ough circulation guaranteed. 


THE STIRLING COMPANY 
Pullman Building, Chicago, Ill. 
New York Office, - 95 Liberty Street. 


Philadelphia Office, - - Betz Building 
Boston Office, - 63: Exchange Building. 





ENCLOSED MOTORS, 


Compact, Efficient, Durable. 


DYNAMOS and ELECTRICAL 
APPARATUS. 


Send for Catalogue and Prices. 


ONONDAGA DYNAMO CO., 


SYRACUSE, N. Y., U. 8. A. 















in Lighting Stores, 


Banks, Offices, Waiting Rooms, Halls, 


REVIEW 
Schools, Institutional Buildings, etc. 


3: A Prominent Electrical Engineer writes concerning 


FRINK’S CLUSTER REFLECTOR: 


Four lights under one of these mirror reflectors are 
six lights with an ordinary porcelain reflector. oe 


I. P. Frink, 


Geo. Frink Spencer, 


MANAGER. 


Manufacturer of all kinds of 
Reflectors for Electric Lighting. 


551 Pearl St., New York. 


LICENSED TO MANUFACTURE ELECTRIC 





AND COMBINATION FIXTURES. 
Uncut 
Or cut to any 
Size or Pattern. 


MIG AR e:: 


AMBER 
SAMPLES AND QUOTATIONS FURNISHED. : 
A. O. SCHCON MAKER, 158 William St., NEW YORK. 











RUBBER 
COVERED 


WIRES AND CABLES 


FOR EVERY SERVICE. 

For Underground, Aerial and Submarine use, 
“Safety ” wires and cables have the indorsement 
of some of the largest users in the United States. 
Write for our booklet containing the experience 





of users. 


The Satety Insulated Wire & Cable Co. 


LEONARD F. REQUA, 225 to 239 WEST 28th STREET, 
GENERAL MANAGER. NEW YORK. 


GBOOC5 3560896986606 95068 


















THE O. C. WHITE CO... WORcESTE: 


e9 MASS. 
STANDARD ADJUSTABLE FIXTURES. 





Shop Fixtures, Office Fixtures, Desk Fixtures, Portables. Strictly of highest grade in 
every particular. We ‘‘ double the efficiency and convenience of the 
incandescent light.’’ Send for our brand new catalogue E. 
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The Phoenix 
Glass Co. .# 


MANUFACTURERS OF 


Gas «4 Electric Globes, 
Shades, Etc. 


Send forour LATEST CATALOGUE, 
Now Ready. 


Pittsburgh. New York. Chicago. 
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Name Stateo 


FOR ALL ELECTRICAL APPARATUS 


AUGUST BECKER 


BOSTON, MASS. 





34 OLIVER STREET, 


Lie 
LAMPS AND TRANSFORMERS 


NEW YORK & OHIO COMPANY, 
WARREN, OHIO. 
New YorkK Orrice: 1 Broadway. 


= Sy THe BRISTOL CO. 


WATERBURY, CT. 


Recording Voltmeters, 
YJ Recording Amperemeters, 
Recording Wattmeters, 
Recording Pressure Gauges, 
Recording Thermometers, 
PAY FOR THEMSELVES. 


SEND FOR CATALOGUE, 

















NEW YORK, WEDNESDAY, MAY 2, 1900. 
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WILLARD L. CANDEE, 


GEo. T. MANSON, Gen. Supt. 
H. DURANT CHEEVER, 'y. 


| Murs. W. H. Hopains, See’ 


1889 1893 
PARIS EXPOSITION ..WORLD’S FAIR .. 
MEDAL MEDAL 
FOR RUBBER 7 FOR RUBBER 
INSULATION. INSULATION. 
TRADE MARK 
THE STANDARD FOR RUBBER INSULATION. 


Sole Manufacturers of OKONITE WIRES, OKONITE TAPE, MANSON TAPE, CANDEE 
WEATHERPROOF WIRES. Write for Prices. 


THE OKONITE CO., Ltd., 253 Broadway, New York. 


Iii CONDUIT AND CABLE 


COMPANY, 
MAIN OFFICE : 


MANUFACTURERS AND PATENTEES OF 
TIMES BUILDING, NEW YORK. 


Montauk Multiphase Cable Co. 


WROUGHT-IRON CEMENT-LINED PIPES FOR 
UNDERGROUND SUBWAYS. 
ONLY FIRE DETECTIVE CABLE IN THE WORLD. 
100 BROADWAY, NEW YORK CITY. 





73,000,000 feet of our Conduit and thousands of 
miles of our Cables in use in United States, 
Canada and the British Isles 

ROOKERY, CHICAGO, ILL. 

AMES BUILDING, BOSTON, MASS. 





Branches: } 












VIEW 


TEN CENTS A COPY. 
THREE DOLLARS A YEAR. 
FIVE DOLLARS FOREIGN. 





ASK OF THE WINDS! 


They will tell you that for 
stirring things up the Dayton 
fan beats the world. It is not 
a plaything—for one season 
only. It is built for good 
honest work through many 
seasons. Our fan catalogue 
shows full line. 


Electric Appliance Company, 
CHICACO. 
America’s Largest Electrical Supply House. 








WIRES AND CABLES. 


NATIONAL INDIA RUBBER CO. 


Factory and General Offices, BRISTOL, R. I. 





TEARTRIDEE 


SARARLALU ALANYA 


‘WOE BRN 





CARBON BRUSHES 


FOR ALL KNOWN SERVICES. 


= WRITE FOR PRICES. 
Partridge Carbon Works, 
SANDUSKY, OHIO. 


SaLes AGENTS: 
The Mayer & Englund Co., Philadelphia, Pa. 
Smith, Wallace & Bonta, Woburn, Mass. 
— Hendy Machine Co., San Francisco, 


‘al. 
C. R. Heap, London Agent, 47 Victoria Street 
Westminster, London, S. W., England. 








Bare and 
Insulated 


AMERICAN ELECTRICAL 
Yi f 
WORKS, PROVIDENCE, R. I. 


ELECTRIC WIRE. 


HIGU-GRADE RUBBER 
COVERED AND 
WEATHERPROOF 








Westinghouse Bldg., Pittsburgh, Pa.; 56 Libert, 
delphia, Pa.; 542 The Rookery, Chicago, Ill.; Mills Bldg., San Francisco, Ca 


STANDARD UNDERGROUND CABLE CO., 


FIBER CEMENT 
rarer ELEGTRIG GABLES, 22s: CONDUITS 
RUBBER ’ woop ° 


WIRES TELEPHONE, TELEGRAPH, 


ELECTRIC LIGHT AND POWER. 
St., New York; 1225 Betz co * Phila 











ALL OUR WIRES NEW CODE STANDARD, 


Branches: | Boston, 134 


CHICAGO, 320 Dearborn Street. 
Congress Street. 
SAN FRANCISCO, 71 Flood Building. 


NEW YORK INSULATED WIRE COMPANY, 
Main Office: 13-15-17 Cortlandt Street, New York. 





American Vitrified Conduit Co. 


VITRIFIED GLAZED CONDUITS. 
UNDERGROUND CONDUIT SYSTEMS. 
General Office: 39-41 Cortlandt St.. New York. 


X-RAY COILS! 
Telephone Coils. 
ledical Coils. 


M { it 
Spark Coils. 
Magnet Winding of 


every description. 


C.F. Splitdorf, 17-27 Vandewater St., New York. 


WARREN ELECTRIC AND SPECIALTY CO., 


WARREN, OHIO, U. S. A., 
MANUFACTURERS 


“PEERLESS ” 


INCANDESCENT LAMPS, FAN MOTORS, 
TRANSFORMERS. 





Sensitive enough to adjust gates for the slightest 
changes iv speed, and quick enough to take care 
of heavy changes of load for Electric Lighting, 

‘ower and Railway Plants. Address 


The Replogle Governor Works, 


AKRON, OHIO. 


WATER - WHEEL 
GOVERNORS. 


MORRIS STRANDED FLEXIBLE RAIL-BOND. 








Capacity, 4/o. 


Made in any 
Body cable flat- 


length and for 









any rail sec- ~ aaa tened to go be- 
tion. Termi- ]oj’n’|M!AH = hind fish-plate. 





98 per cent con- 
ductivity. 


15 Cortlandt St., N. Y. 


nals, 3-4 inch 
and 7-8 inch. (Patented.) - 


MORRIS ELECTRIC CO., 
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TRADE MARK, 


® a toujours été considerée par les maisons 

electriques comme l’étalon pour l insulation 

Okonite en caoutchouc. Cette compagnie a_recu 
MEDAILLES EN OR ‘a l’Exposition Universelle 


4 PARIS en 1889, et a Il’Exposition 4 CHI- 
CAGO en 1893. 


SEULS FABRICANTS DE 


FILS OKONITES, RUBAN OKONITE, RUBAN MANSON, 
FILS IMPERMEABLES A L’EAU. 


THE OKONITE CO., Limited, 


253 BROADWAY, NEW YORK, E. U. dé A. 
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& has always been considered by electrical houses 

the Standard for Rubber Insulation. This 

On| 7 Company received GOLD TIEDALS at the 
FRENCH EXPOSITION at Paris in 1889, and 


at the World’s Fair at Chicago in 1893. 








SOLE MANUFACTURERS OF 


OKONITE WIRES, OKONITE TAPE, MANSON TAPE, CANDEE 
WEATHERPROOF WIRES. 


THE OKONITE CO., Limited, 


253 BROADWAY, NEW YORK, U. S. A. 
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WIRE GQ WIRE 








THE STANDARD 


Will stand more kinking and twisting than any other 
insulated wire ever manufactured 

Is absolutely damp-proof and is unaffected by acids, 
oils, or alkalies. Can be laid in live mortar without 
injuring insulation. 

It has given perfect satisfaction wherever used; 7. ¢., 


— Central Electric Co. 
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FEDERAL SALT 


(Patented...) 


NON-POLARIZING 


DRY BATTERY 


The Solution of the Dry Battery Problem—Federal Salts. 


The Federa! Salt Dry Battery is Non-Polarizing, has wonderful recuperative power and can 
stand indefinitely on the shelf. In strength they are as far superior to other Dry batteries 
as Federal Salts compared to Sal-Ammoniac. Try them and be convinced. 


FEDERAL SALT AND FEDERALITE FOR ALL CARBON CYLINDER 
AND CARBON MANGANESE BATTERIES. 


Sold by all Dealers, or write the 


FEDERAL BATTERY COMPANY, 


11 Pine Street, New York. 
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Desk Fan. 





Morrison System 








N CAST PLATES LONG LIFE 
PERFORATIONS HIGH EFFICIENCY 
——— APPLIED PASTE GREAT CAPACITY 

INFRINGEMENT SUPERIORITY 


Electric Chemical Formation 





For All Purposes 





Central Station, Power ana Isolated 
Plants 





Automobile Cells a Specialty 


SEND US SIZE OF YOUR CONTAINING CELLS AND 
SPECIFICATIONS 





ADDRESS ALL COMMUNICATIONS TO 


222 FULLERTON AVENUE, CHICAGO, ILLINOIS, 


Or to Factories at Philadelphia, Pa., and Peabody, Mass. 


Storage Batteries 


HELIOS-UPTON CO. 





DIEHL ELECTRIC FANS. 








The electric fans of our manufacture have for many seasons 
maintained their supremacy for durability and efficiency, and we 
offer this year several additions to our already complete line. 

The perfection of mechanical and electrical construction is 
attained in the “ DIEHL” fans. 

They are endorsed and recommended by central stations 
throughout the world. Made for all currents, except alter- 
nating. We offer two types of Ceiling fans. 

Our line includes Electrolier fans; Column fans; Counter 
Column fans; Electrolier Column fans; Desk fans; Bracket 
fans; Universal Joint Desk fans, and Desk Column fans. 

We also build Direct-Current dynamos and motors. 





DIEHL MANUFACTURING CO.,, 


MAIN OFFICE AND WorKsS, 


ELIZABETHPORT, NEW JERSEY. 
SHOWROOMS : 
New York: 561-563 Broadway. Boston: 128-132 Essex Street. 
CuHicaGo: 192-194 Van Buren Street. PuHitaDELruia: W. Irwin Cheyney & Co. 
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SAY 


THE TRADE Uj 


STORAGE BATTERIES 


being shipped 
FULLY CHARGED 


and 





ASSEMBLED 
to be 


KEPT IN STOCK 
WITHOUT 
DETERIORATING, 


supply a demand of 
long standing. * 


DETAILS BY MAIL. 





2's VOLTS. 


United States Battery Co., 


253 Broadway, New York. 
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Fan Motors 
CATALOGUE | O00 ' READY 


Made for 110, 220 and 500 volts. 12-inch and 16-inch Fans in Both 
Desk and Bracket Style 








Repeated tests have shown that these fans 
s6-inet Beasts Fam Meter. are the most efficient on the market ... . 


WESTERN ELECTRIC COMPANY 


Chicago New York 


MANUFACTURERS AND DEALERS 


Electric Light and Power Apparatus, Arc_and Incandescent Lamps, Wire, Cable, Telegraph, Station and Measuring Instruments, 
Electric Light and General ‘suppli ies ANTWERP 


ONDON 
Bridge Chambers, 171 Queen Victoria St., E C., and -% Woolwich, E. 32 Rue Boudewyns 
. Louis Office, Security Building, St. a Mo. 





PARIS 
46 Avenue de Breteuil 














Electric 


Combination 
and--- 


Gas Fixtures 


For Hotels, Churches, 
Office Buildings, 
Residences, Theatres, 
Etc., Etc. 


You 


Furnish the Plant, 


We 


Make it Pay. 


We remodel old and unprofitable 


electric iii and solid 
systems. : CEILING FIXTURE No. 1606 


Pay the cost from increased 


aac B 
pies romeo Chicago 

a 
General Fixture Go., 


169 Adams Street, Chicago. 





Hays Construction Company 
ENGINEERS 


Manufacturers and Dealers in Electric Combination 


Davy Block, Troy, Ohio. and Gas Fixtures, Electric Light 
and Gas Supplies. 








CATALOGUES ON APPLICATION. 
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NY 


A WORD ABOUT FAN 


Since their introduction, the manufacture of electric fans has increased remark- 
ably. They are both a luxury and a necessity, and the question now is not: Shall 


that the best is the cheapest, even though it costs a little more in the beginning, 
and he straightway buys the LUNDELL. Why? Because there can be but one 
correct principle of design and construction. The LUNDELL fans were the first and 
only electric fans made on the correct principle, and that is covered by patents, so 
that the LUNDELL is still the standard, and ever will be. 

The purchaser of a LUNDELL fan has the satisfaction of knowing that he has 
the best fan ever made, and one that is durable, and that he will not soon have to 
buy another or be obliged to pay frequent bills for repairs. 

The sizes of the Portable and Bracket types this season are 12, 15, 16 and 18 
inches. We also have column and ceiling fans of various styles. In fact, we can 
supply fans suited for any condition. 

Users should see that the name LUNDELL is stamped on every fan motor base, and 
dealers who want quick sales and satisfied customers should sell the LUNDELL fans. 


Correspondence solicited. 


ee : se 2 


SPRAGUE ELECTRIC 


CHICAGO: Fisher Building. 








GENERAL OFFICES: 
BOSTON: 275 Devonshire MP ANY 527-531 WEST 34th STREET, 
Street. NEW YORK. 








fe 
fe 
of 
fe 
of 
oe 
of 
of 
of 
fe 
oe 
Bs 
of 
of 
of 
of 
of 
of 
of 
os 
fe we have electric fans, but which electric fans shall we have? The wise man knows 
of 
fe 
of 
a 
aff 
of 
fe 
of 
fe 
fe 
of 
fe 
of 
of 
oe 
of 
aff 
sf 
fe 
og 
of 
of 
of 


of see fee fee se ao ae oe oe le flo fle cle cfle cflo af le sie fe fle flo of sf af af afl ae ae fe oie fe fle 


=> 


oe 
oe 
oe 
fe 
oe 
oe 
of 
of 
oh 
oy 
oe 
fe 
alg 
oe 
fe 
oe 
oe 
fe 
ae 
of 
oe 
oe 
fe 
of 
oe 
Os 
of 
ff 
of 
off 
of 


of 
of 
of 
oe 
fe 
ae 
i 











May 2, 1900 


ELECTRICAL REVIEW 


revervveVeVeVTVTVTVeV—GC—CV—C008080"7077777C7787C7C7CTCTCTCCCVCV"VVVVVVUVYVYVYVYVYYVYVVYVVTVTVVTVTVTVVTVVUVVuVuVvu=VvuVvv=VvvVvvVvvVvVyVvVerVTVTVTeVTreTrVTTVTTVTT 








An badaeaaaa aaa adaaaakaha kaha Mn Ln hn Mn Mn a Me Mn Me Me Men Man Mn Mn hn Mn Mn Mn Mn Mn Mn Mn Mn Mn Mn Mr Mn Mn Mn Mn Mn Mn Mn Mn Mn Me Mn Me Mn Ma Mn en 
ee nb bp bo bo bo bn bo bo bo bo ba a bi ba bi ba ha hi ho ha ha hi ha La hi i hi hi hi Li hi hi hi hi hi hi hi hi hi hi hi ha hi hi hi ha hi hi hi ha hi ha ha hi i ha a ha 


ya te te te A fe bp bo ho fp hh hn bn hf bh bn nb hin bh hin hi hi ba hi hi hn hi in hn hi i hi hn i hh ha hh hi hh hi hh i hn ha i bn ha hi hi a i bn hn hn hn hi hn bn ha hh hn hs hn bn bn hn hn bn hp bp by bn bn bp bp bn bp tp i bp hn 








There is only ONE 








Firm authorized to manufacture 


TELEGRAPHIC AND ELECTRICAL GOODS 


under the patents of 


JESSE H. BUNNELL,. Deceasep, 


and that is 


The BUNNELL... 
Telegraphic and. Electric Co. 


110-11G BEEKMAN ST., 


NEW YORK. 








BEWARE OF IMITATIONS. 








the best quality of Telegraph, Railway and Electrical Supplies, 


W > ’ / b 
€ Manufacture and supply the trade at the LOWEST PRICES. Prompt attention 


and immediate delivery. 


Newly equipped factory, experienced workmen. WRITE FOR PRICES. 
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A Duplicate Order is the 
Best Testimony. 


TRUSTEES, € £. BEAM 5 


H. A. BLYTH, SEC'Y. OFFICE OF 
BOARD OF ELECTRIC WORKS TRUSTEES 


OF THE CITY OF ASHTABULA. 


ASHTABULA,O. March 23rd, 1900 


Wagner Elec. and Mfg. Co., 
St. Louis, Mo. 


Gentlemen: - 
Motor shipped us Mar. 14th. has been received and 


set to work. To say that we are pleased with it is stating the 
case very mild. 

Please ship us at once another, same size. Party not 
willing to wait for results in 30 days. The first trial satisfied 


him of its efficiency. 
Yours very truly, 


eS: ee 


ti Supt. 


Per. M. 
Write for Prices and Bulletins ‘‘V 24, 26, 35 and 37.”’ 


Wagner Electric Mfg. Co., 
General Offices and Factory, ST. LOUIS, [10., U. S. A. 
BRANCH OFFICES: 







NEW Havem ous I pais 5 cbdended wibacdakdaee A. H. Mustard, Agent. 
PHILADELPHIA: NTIS 31-1554, « hacah one ainwenede John Mustard, Agent. 
BOBTON : GHP AGlanEIG AVR se <5 6. see. o osc ces ccc ccesccccccccces H. C. Buck, Agent. 


CHICAGO: 1519 Marquette Building ...... 


BALTIMORE: 204 East Lexington Tires. . & Tarr, Agent. 
SAN FRANCISCO: 120 Sutter Street..............cceceeeeeeeeees R. Pike, Agent. 
ATLANTA, : 1002 English-American Bldg.................. R. * Russell, Agent. 
I and cu nod Uh ong k60s:<hednesceectecuexees Bagnall & Hilles, “Agents. 
eri ENGLAND: 47 Victoria Street. ........cccccccceeeeees C. R. Heap, Agent. 
op a> 4 34) ree American = Semen * Co, of Mexico, Agents. 
FOREIGN DEPT.: Havemeyer Building, New York........ E, Goudey, Manager. 
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Dros i. Foster, Agent. 
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J. H. Bunnell & Co. 


Manufacturers of High-Grade 


Telegraph and other Electrical Apparatus. 


General Supplies for Telegraph, Telephone, Electric 
Light and Power. 


No. 20 PARK PLACE, 
Near General Post Office, 
NEW YORK. 


P. O. Box 1286. 
‘te’ephone 1589 Cortlandt. 





This Company is incorporated under the laws of New York, and 
has acquired the GOOD-WILL, NAME and all other property and 
ASSETS of the old firm of J. H. BunNELL & Co. 

Mr. CHARLES MCLAUGHLIN, the surviving partner of the late 
firm, and its active manager from the beginning, is at the head of this 
Company. 

We have moved from 76 Cortlandt Street. 

Please note that our new place is 


No. 20 Park Place, 


Between Broadway and Church Street, and NO OTHER PLACE. 





Eastern Agency for 


“Orient” High-Grade Incandescent Lamps. 
CATALOGUES FREE. 


J. H. BUNNELL & CO., 


Electrical Manufacturers, 


20 PARK PLACE, NEW YORK. 
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+ 
' FORT WAYNE ELECTRIC WORKS 
t (INCORPORATED) 
99 
+ “WOOD” AUTOMATIC MOTOR STARTER. 
{ Approved by Fire Underwriters. 
{ A new apparatus, combining It is so constructed that the 
4 an overload and underload ie power may be transferred from 
+ release, with time limit. ah : ube, one generator to another with- 
: i. out stopping the motor. 
; Automatic double-pole cir- =| | 
: cuit-breaker. | Only one operating magnet. 
¢ Adjustable to any per cent "| 
¢ onions. No contacts to corrode. 
All mechanisms mounted on No short-circuiting devices 
one panel. used. 
No extra devices required. parecersnr ag SWITCH CLOSED. _ SEND FOR BULLETIN. 
Absolutely Protects Your Motor. Easily Installed. 
Main Office ano Factory: FORT WAYNE, INDIANA. 
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‘Thompson’s Polyphase 


ELECTRIC CURRENTS 4no 
ALTERNATE-CURRENT MOTORS. 


By s. PP. THOMPSON, D.Sc B.A, F.R.S. 


Second and Enlarged Edition, with TWENTY- FOUR COLORED ILLUSTRATIONS and Eight Folding Plates. 


CONTENTS OF CHAPTERS. 


Alternating Currents in General. 
Polyphase Currents. 
Combination of Polyphase Circuits and Economy of Copper. 


V. Polyphase Generators. 
Vv. Examples of Polyphase Generators. 
Vv Structure of Polyphase Motors. 


I Graphic Theory of Polyphase Motors. 

X Analytical Theory of Polyphase Motors. 

X. Examples of Modern Polyphase Motors. 

XI. Hints on Design. 

x Mechanical Performance of Polyphase Motors. 
XI 

Xt 

x 


VII-VI 
I 


Single-Phase Motors. 

Polyphase Transformers and Phase Transformation 
Measurement of Polyphase Power. 

Polyphase Equipment of Factories 

Distribution of Polyphase Currents from Central Stations. 
Polyphase Electric Railways. 

Properties of Rotating Magnetic Fields. 

Early Development of the Polyphase Motor. 


<< 


XV 
XV 

XVI 

XI 
x 


508 Pages, 358 llustrations, Svo, Cloth, $5.00. 


For Saie by 


ELECTRICAL REVIEW, 41 PARK ROW, - = = NEW YORK, N. Y. 
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Milwaukee Electric Co., 


MILWAUKEE, WIS. 


This Company announces that it has opened a New 
York Office at 321 Havemeyer Building, with fr. M. E. Baird 
in charge as Eastern Manager. 








We make a specialty of SHOP EQUIPMENT and CRANE 
-MOTORS. 





Write for information on special crane motors and special slow- 
speed motors for blowers. 


MILWAUKEE ELECTRIC CO., 


Milwaukee, Wis., U. S. A. ’ New York Office: 321 Havemeyer Building. 
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Electrical Machinery for Power and Lighting. 
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ENCLOSED 


ARC LAMPS 
FOR ALL CIRCUITS 


Manhattan General Construction Co., Newark, N. J. 











SALES OFFICE, 11 BROADWAY, NEW YORK 
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NEW ENCLAND BUTT COMPANY, 


MANUFACTURERS OF 


MAGHINERY for INSULATING ELEGTRIGAL WIRES. 








Braiding, Taping, Winding, Twinning, Cabling, Stranding, Polishing and Measuring Machines. Cable Covering Braiders. | 





304 PEARL STREET, - - 


FINE CASTINGS é- ShPBOLALM Ty. : 


PROVIDENCE, R. I., U. S. A. 











CHICAGO EDISON COMPANY 


REPAIR SHOPS. 


76 MARKET STREET, CHICAGO. TELEPHONE, MAIN 1280. 
First-Class Equipment in all Shops. 


OPEN DAY AND NIGHT. PROMPT ATTENTION. 


Dynamos, Armatures, Motors, Arc Lamps, Instruments, 
Machine Shop; Engines, Etc., Carpenter 
Shops; Cabinets, Etc. 
CORRESPONDENCE SOLICITED. 
































FOR AUTOMOBILES 


« _— Light Weight and 
Gasoline Liquid Tight. 


Launches =F j Constant Current 


Use the j | and No Waste 
5 En . When Idle. 
Edison ri Full Description 

Lalande bal in Booklet 


Batteries. 1 No. 17. 


EDISON MANUFACTURING COMPANY, 


THOMAS A. EDISON, PROP. 135 FIFTH AVE., NEW YORK. 















MAGIC Wy ee ee SLIDES @ 
S REOPTICO Q' CONDENSED CATALOGUE FREE 7 
RILEY BROS. I6 BEEKMAN ST. NEW YORK 















The Vetter Current Tap. 


A Tapping Plug and Lamp Socket Combined. 


FOR SALE SEND FOR 
BY ALL DESCRIPTIVE 
CIRCULAR 
ELECTRICAL pose 
or DISCOUNT 
HOUSES. SHEET. 





A simple and safe device for tapping and carrying the current from any electric light 
fixture to Motors, Drop-.ights, and other electrical devices WITHOUT THE LOSS OF LAMt 
IN FIXTURE. Adapted to any system of electric lighting. When ordering, state what 
socket is used. Each tap is packed, with full directions, in a neat box. 


E. B. MEYROWITZ, 


Manufacturer and Patentee. 
104 EAST 23d STREET, Also at 125 W. 42d Street, NEW YORK. 
604 Nicollet Avenue, Minneapolis. 360 St. Peter Street, St. Paul. 
3 RUE SCRIBE, PARIS, FRANCE. 
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he Belden eatide | 

& 

of are lighting accomplishes the many requirements demanded by = ¢ 
the most expert and advanced engineers. The principles involved ; 
in the construction of the various types of the . 
BELDEN ARC LAMPS ¢ 

are the demonstrated features of modern enclosed arc lighting. é 
The many difficult clements of are lamp designing are all success- 
fully met in these lamps. & 
Send for catalogues and further information. € 

j e e ¢ 
Belden=Larwill Electric : 
FORT WAYNE, INDIANA 

and Mfg. Co. wide ea : 
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NOVELTY ELECTRIC CO. 


PHILADELPHIA, PA. 


Okonite Insulated Wires. 

Medbury Overhead Railway Material. 

Changeable Electric Headlights. 
Agents for < Globe Metal Works’ Trolley Wheels. 

P & B Electrical Compounds. 

Perkins Incandescent Lamps. 

Schiff, Jordan & Co.'s Ship Cored Garbons. 


ELECTRICAL SUPPLIES OF EVERY KIND. 











THE H. B. CAMP COMPANY’S 


Vitrified Clay Conduit. 


For Underground Telephone, Telegraph or‘Electric Light Wires. 


This conduit is made of vitrified 
clay, standard size, three inches 
internal diameter. ‘We can make 
any size or multiple of ducts desired. 
Laid with our patent Mandrel, a 
perfect alignment is insured. We 
claim for strength, economy, dura- 
bility, simplicity, cheapness and 
perfect insulation it is the best. In 
use by the most prominent com- 
—, Any information cheer- 

ully given. 





Write for Catalogue. 








MANUFACTURED BY 


THE H. B. CAMP COMPANY, 
AULTMAN, OHIO. 
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AMERICAN-BALL DUPLEX COMPOUND ENGINE 


THE SIMPLEST 


possible arrangement of pistons. Perfectly and independently accessible 

















a 





NO MORE VALVE GEAR 


than the simple engine and only one added piston 





3A Saving in Steam 
» of fully 25 per cent may be depended on with 
all loads and without the condenser, and 
nearly double that amount of saving when 
run condensing 

















WE FURNISH COMPLETE ELECTRIC PLANTS HP... 29.97LHP H.P ......._..4328 LHP. 
INCLUDING ENGINES, GENERATORS 4ND MOTORS Bs IQUE em eine mm TT 


OF OUR OWN MANUFACTURE These diagrams show a constant receiver pressure under varying loads, and a perfect division of work 


between the pistons, which accounts for the remarkable showing these engines make under varying lcads 


AMERICAN ENGINE CO., 48 RARITAN AVE., BOUND BROOK, N. J. N.Y. Office, 95 Liberty St. 


SALES OFFICES: 


Talimadzge & Wilson, 1423 F St., N. W., Washington, D. C.; 


Larkin Mfg. & Enging. Co., Manhattan Bidg., St. Paul, Minn. 








NEW DIRECT-READING 


’OHMMETER, 


ELECTRICAL INSTRUMENTS 

AUTOMATIC SWITCHING DEVICES, 
SPECIAL MACHINERY 

RuEOSTATS AND BRUSHES 





cada == American Electric Specialty Co. 


123 Liberty Street, New York. 
Telephone, 126 Cortlandt. 





ANYTHING 
{OU WANT 





‘CROWN K 


WOVEN WIRE DYNAMO BRUSHES 


At the Lowest Prices 


We are — lying the ey consumers in the United States, Canada and Mexico 
We make a grades and defy competition. 

We also make 
Crown 
Commutator 
Compound 





CROWN 


Crown Woven Wire Brush Co. - - SALEM, Mass. 





Suitable for ALL purposes. 


DENTAL WORK, Etc., Etc. Write for prices. 











Unequaled in EFFICIENCY, DURABILITY, 
LIGHTWEIGHT. For FAN MOTORS, ELECTROMOBILES, 


; EDISON, JR., 
Be PRIMARY BATTERIES 


for all closed-circuit work. One.and nine- 
tenths volts per cell. Permanent connéc- 
tions ; no corroded wires ; clean ; easy to 


handle. 
Fur sale by 


ALL ELECTRICAL HOUSES. 


Catalogues and full description. 


EDISON,JR., 


Electric Light and Power Co., 





8-cell battery ; 
2zZ7 WILLIAM @TREE'T. 7 = 


15 volts ; 74 amperes. 





NEW YORK. 
WIRES AND CABLES 


The India Rubber and 


Gutta-Percha Insulating Co. 


Main Office, Glenwood Works, J. W. Godfrey, Manager Sales, 
Yonkers, N.Y. 1s Cortlandt Street, N. Y. 


Catalogue No. 2110 


The Emerson Electric Mfg. Co. "6 Teeny su. 
ST. LOUIS, MO., U. S. A. 


HABIRSHA 








NEW YORK CITY 





OXIDE ELECTRIC STORACE BATTERIES. 


OXIDE BATTERY CoO. 


OFFICE: 


1627 North 10th Street, PHILADELPHIA, PA. 
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CROCKER-WHEELER COMPANY 


GENERAL OFFICE AND WORKS: 
AMPERE, N. J., U. S. A. 


DENVER: Crocker- Wheeler Co., Kittredge Building. 
PHILADELPHIA : Crocker-Wheeler Co., 14 South Broad St. 

ST. LOUIS: Crocker-Wheeler Co., 642 Century Building. 
ATLANTA : Crocker-Wheeler Co., 610 English-American Building 


NEW YORK CITY : Crocker-Wheeler Co., 39 Cortlandt St. 
BOSTON : Crocker-Wheeler Co., Worthington Building. 
CHICAGO: Crocker-Wheeler Co., 15t4 Old Colony Building. 
WASHINGTON : Crocker-Wheeler Co., 1416 F. St., N. W. 


The Mason srauwe Terra Cotta Conduits | 
FOR UNDERGROUND ELECTRIC WIRES 


Being of Vitrified Terra Cotta they do not absorb water, and when properly laid are indestructible by the elements. Being Salt Glazed 
inside as well as out they offer little or no resistance by friction in drawing the cables. Our standard length of 30 inches is the most suitable to ; 
insure perfect vitrifaction and glazing, is most easily handled, least lable to breakage in handling, and consequently the most economical. : 
Being connected b; dowels, perfect registration and alignment are secured without the aid of skilled labor, and once laid the joints are not } 
displact d by ramming concrete or otherwis+, As no mortar or other substance is allowed to enter the ducts while being laid, there is no cleaning | 
of them required preliminary to drawing the cables. 5 


The Potomac Terra Cotta Co. 36 corcoran Building, Washington, D. C. 


New York Agents: MORRIS ELECTRIC COMPANY, 15 Cortlandt Street. 
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BURNLEY 


SOLDERING PASTE. 


200,000 %-Ib. boxes sold in 1858 
Universally acknowledged the 
best. All others are imitations 
and infringe our Claims. Put up 
in ¥%, 4%, 1,5 and 10-lb. package: 


Burnley Dry Battery Best of All. 
BURNLEY BATTERY & MFG, CO., 
Painesville, Ohio. 


McINTIRE’S PATENT 


Connectors and Terminals. 


Special Connectors for HARD-DRAWN COPPER | 


GAAAABABAADAAAAABAAAAAERY 
4 WIRE, all sizes. FUSED WIRE, FUSED 
» 


We will send, on receipt of order, a sample dozen 16 Candie-Power 
‘*HARDY” lamps; any base, any voltage from 45 to 125, express 
paid, at $2.16. 


HARDY LAMP CO., Pittsfield, Mass. 
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LINKS and STRIPS, 
THE C.McINTIRE CO. 
13 & 16 FRANKLIN STREET, NEWARK, N. J. 














The G. & FE. a8~ -¢ SMALL “Nay The..... 
e e ) . | 
Boring Machine @ SPRINGS. Ss i Incandescent 


Electric Light 
Bulb Renewer 
and Cleaner. 


Ror cs.< MADE BY 


Electrical Wiring. 
Saves at least 50 per cent labor A et oe 


in boring holes; wires can be pulled 


be ARNES (3 
Tie ALL. Bem 0 


ESTABLISHED 1857. 


through many holes; 't saves wire; 








to the 








it sav s the insulation. 
no stepladder for borivg holes. If 
you want to control the wiriog in 
your tuwn, write for prices, ete., 


G. & E. Electric Go. 


BINGHAMTON, N. Y. 


GREAT 
LABOR 
SAVER 


You need 





FLAT OR ROUND WIRE,STEELOR BRASS. 
COLD ROLLED STEEL. 
KEPT INSTOCK, .0O3 TO .049 IN THICKNESS. 


SPRINGS ENAMELED OR PLATED. 
SENO SAMPLES AND WRITE FOR QUOTATIONS 











Electric Heaters 


ALL SIZES 





ALSO OTHER DEVICES 





SEND FOR CATALOGUE 


American Electrical 
Heater Co. 
DETROIT, MICH. 

















DESIGNERS 
ENGRAVERS 


By ALL METHODS 


Electrical Machinery 
and Apparatus 


A SPECIALTY 





GET OUR PRICES AND 
SPECIMENS BEFORE BUYING. 


THE BROWN-BIERCE 


COMPANY. 


DAYTON. OHIO. 








TRADE-MARKS 
COPYRIGHTS 


PATENTS 


EDWARD S. DUVALL 


(Formerly with Benj. Butterworth, 
late Commissioner of Patents.) 


kRPatent Lawyer, 


American and Foreign Patents 
Secured Prompt'y. Moderate Fees. 





Infringement Suits. Interference Cases. 
Opinions on Scope or Validity of Patents. 
Expert Examinations of Patent Office Records. 
Abstracts of File Wrappers of Applications 
before Patent. 

Offices : 

LOAN AND TRUST BUILDING, 


Opp. Patent Office, 


WASHINCTON,D.C. 


Just what is needed for Church: 
Halls, Hotels, Depots Steamboats, 
and especially for Street Lights. 

They are made in three styles, 
and will renew —_ c.-p. bulb at 
any height or angle, thus doing 
away with long step and exten- 
sion ladders, ete 

Over two hundred street-lighi 
ing companies are now using 
them 
Send for illustrated price list 
and circular. 


Incandescent 
Electric Light Manipulato: 
Company, 

116 BEDFORD STREET. 
BOSTON. 


Sry.e 1—For Street Lieurts. 








Fixtures | ! 


Gas, Electric 
and Combina- 
tion Fixtures. 


Electric 
Specialties, 


Such as Clus- 
ters, Shade- 
Holders, 
Canopies, etc. 


ARONSON, 
67 Centre &t., 
NEW YORE, N.Y. 


Factory, 
213-215 Centre St. 
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FABRICANTES DE 


THE PHOENIX GLASS CO, 


CLOBOSy PANTALLAS 


PARA TODOS SISTEMAS 


> 
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x 
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ss HOENIX ob ASS CO. , 


CLOBES anoSHADES 


CH 
STrLes 


/ CRS BURNERS 


Yj, THE PHOENIX GLASS @ 4 
7” NEW YORK U.S.A. 


_ELECTRIC LIGHT SYSTEMS, 
aT ARC ano INCANDESCENT 





DE LUZ ELECTRICA, 
£7 0¢ ARCO.r INCANDESCENTES. 
iy DASE 4 
{| NN CATALOGO Natt. 
if IN AN 





AMBIEN FABRICANTES O€ 
~ VIDRIERIA para QUEMADORES, 
wy or GAS 
\\ sistemaWELS BACH, 
\\\i Y OTROS ESTILOS DE 
|} QUEMADORES . 
} NCA SCENT 
j 


a) ao 
THE PHOENIX GLAS 


‘NUEVA YORK ENuocA 
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"toe, ILLINOIS INSULATED WIRE CO.. 


MANUFACTURERS OF 


TIGH-GRADE WEATHERPROOF WIRE 


= * & AMORE, KEL 
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The “GLARK” Wire 


= F FOR SWITCHBOARD, RAIL- 
CLARK WIRE WAY AND MOTOR USE. 
All sizes of stranded and 


flexible wire and _ cables 
with Clark’s insulation. 







Inspector Boston Fire Underwriters’ Union says:—“‘A thoroughly reliable 
and durable wire In every respect. xf 
The Clark wire has been before the public, and in use, for the past 10 years, and has met 
with universal favor. We guarantee our insulation wherever used, Aerial, Underground, or 
Submarine, and our net — are as low, if not lower than any other first-class insulated 
wire. We shall be pleased to mail Catalogues with terms and discounts for quantities. 


EASTERN ELECTRIC CABLE COMPANY, 
61-63 Hampshire St., Boston, Mass. 


HENRY A, CLARK, Treas. and Gen. Manager. HERBERT H. EUSTIS, Prest. and Electrician. 










on Sockets, Receptacles, Ros- 
— Mains and Branches, 
dison Cut - Outs, Knife 


Guarantees Satisfaction 


This Trade=-Mark 


Switches, 
Jenkins Snap 
Switches. etc., 


Philadephia HH, T. PAISTE Co. Chicago 















































Peru Electric Mfg. Co. 


PERU, INDIANA, 
Manufacturers of a full line of high-grade Porce- 
lain Electrical Specialties, including the ««‘Pemco,”’’ 
the new Rosette especially adapted for mould- 
ing work. All Porcelain Transformer Fuse-Plug, 
and a complete line of new Peru Branch Cutouts 
with Patented All Porcelain Fusible Plugs. 
Write for price-list and descriptive circular. 


PERU ELECTRIC MFC. CO. 
PERU, INDIANA. , 


SALES MANAGER: 
F. H. SCHLESINGER. 























NEW YORK OFFICE: 
220 BROADWAY. 











“Diamond H” Push Switches. 


Special attention is called to the 


Sheet Mica Insulation. 


Can not absorb moisture and burn out. 
Can not break or cause trouble in any way. 


This is a New Switch and It Will 
Pay You to Investigate It. 


It is Right in Every Particular. 















10-AMP., D.=P. 
220 VOLTS. 


10-AMP., S.-P. 
10-AMP., 3-WAY. 


Send for Circular and Prices. 


~ <The Hart Mfg. Co,<e> 









MADE IN GANGS OF ANY 


HARTFORD, CONN. NUMBER. 





ae ee ae SUBSCRIBE TO 


SCIENTIFIC AMERICAN, October 14, 1899. 


THE AUTOMOBILE MAGAZINE has at last come to 
hand and is the most thoroughly satisfactory peri- 
odical which we have seen in any language on the 
subject. It is of regular magazine size and has 111 
pages. . The quality of the articles is very high and 
the illustrations are of the best. Every one who is 
at all interested in the automobile will find some- 
thing in the new magazine which will interest him. 
Even the social side is far from being neglected, as 
there is an article on the recent floral parade at New- 
port and on the Automobile Club of France. The 
Automobile Index, which occupies some nine 
pages, is exactly what has been needed. On the 
whole the magazine is a most satisfactory one. 


31 State Street, 


$3.00 A YEAR. 


THE 


Automobile Magazine 








N.Y. EVENING POST, October 9, 1899. 


The new illustrated AUTOMOBILE MAGAZINE (New 
York: U.S. Industrial Publishing Co.) has a very 
attractive appearance, and is so varied in contents, 
without undue padding, that one wonders how ° 
editor can fill his pages hereafter. Still the list 
page Ior shows that there is a considerable ‘ for. 
eign automobile press ; e and what foreigners can 
do in the way of furnishing ‘ ‘copy ” to the prixter, 
Americans can. The society feature of the new 
vehicle is brought to the front with news from the 
Newport festival—the driver, by the way, not al- 
ways sitting on the left. There are competent 
seeming book reviews, and some concessions are 
made to the general reader in comicalities of pé¢ =ncil 
and verse. The s meee seems free from bias. 


NEW YORK. 
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eneral Electric Company’s 


St, is a ln (li, lll, 


1oo0 Kilowatt G nerator—Rear View. 





DIRECT=-DRIVEN 
CONTINUOUS- 
CURRENT 
LIGHTING 
GENERATORS 


Write for Bulletin No. 4216. 


GENERAL OFFICE: 
SCHENECTADY, N. Y. 


Sales Offices in all Large Cities. 





KLEIN’S 










CLIMBER’S 
LINEMEN’S JOOLSs 


Catalogue Free. Send for one. 
MATHIAS KLEIN ee SON, 


67-69 W. VAN BUREN STREET, CHICAGO, HL 





Adapted to 
ELECTRIC AND OTHER PURPOSES. 


Send for catalozne 
eeontaining over 
100 —— and 


N. N. HILLS 
»\ BRASS 
tF 4 BCO., 


GONGS ann BELLS 














WE ARE SELLING 


$, - - Electric Bell Outfits for........ 
Telephones, complete, for...... i 
ry 00 Fan Sectors, with Batteries, for. 
8.00 Electric Hand Lanterns ae 
10.00 Electric Carriage Lights for.... 
8.00 Medical Batteries for........... 
5.00 Electric Belts, the genuine, for.. 
8.00 Necktie Lights ..........ssceees 
14-Candle HangingLamp, with Battery 10: 
Telegraph Outfits, complete, for...... 
Miniature Electric Lamps for......... 
eae Machine Motors for.... .....-- 5.00 
Electrical Books at low prices. 


We undersell all on Everything Electrical. 





te Sum coco cone 
SSRSSSRESRES 


$6 Electric Bicycle 
Lights, $2.7 


OHIO ELECTRIC WORKS. Cleveland, 0. 


Headquarters for Electric Novelties and Supplies. 





AGENTS_WANTED. SEND FOR NEW CATALOGUE JUST OUT. 





ELECTRICAL SPECIALTIES. 


SEND FOR CATALOGUE. 


EDWARDS & CO. 


NEW YORK, U.S.A 

















The Ritchie Induction Coils 


producing best results in X-Ray work are made by us expressly 
for this work. 





All our coils give a spark from one to two inches above rat- 
ing. It is known that the founder of this company invented the 
adopted method of induction coil winding in 1853. 

Send for prices and information ; catalogue of fine electrical 
and scientific instruments free. 


E. S. RITCHIE & SONS, 


Brookline, - Mass. 
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The Evectrrica, Review has always presented news of 
important happenings in the electrical field, the world over, 
with the prominence that each item deserved. 

The present number contains a description, with illus- 
trations, of the opening of the Paris Exposition and the 
salient features of its electrical section. 

The accounts of the Paris Exposition appearing this 
week, and to follow, are prepared by the ELecrricar 


Review's able staff of resident Paris correspondents, includ- 





ing, among others : 


M. Constantin DE Kupick1, 


M. C. L. Duranp, anp 
“F P.M.” 


These gentlemen will furnish to the readers of the Exsc- 
TRICAL Review, during the continuance of the Exposition, 
such notes, with illustrations, concerning it as its importance 
to American readers demands. 

Meanwhile several things of American interest are 
happening at home. The National Electric Light Conven- 
tion is held this month, the Independent Telephone 
Convention next month and the Pan-American Exposition 
is coming on—and there are others. They all deserve your 


careful attention as well as ours. 
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G | ALL DRAWN 
& e PURE COPPER 
Switches 


Indorsed by Underwriters everywhere and demanded in 


—" 
2 














the most rigid specifications 


HIGH AND LOW-TENSION SWITCHES. AUTOMATIC, ELECTRIC- 
TIME AND FLUSH PUSH SWITCHES. SWITCH 
AND PANEL-BOARDS 


General Incandescent Arc Light Co. 


(For list of manufactures, see classified index.) 
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Factory and General Offices: 572-578 First Avenue, bet. 33d and 34th Sts., New York 


————-SALES OFFICES 


NEW YORK, N. Y. ; : ; 572-578 First Avenue CHARLOTTE, N. C. ; F é 2944 S. Tryon Street 
BOSTON, MASS. . é ‘ ‘ , . 81 Milk Street CHICAGO, ILL. . : ‘ 48 West Jackson Boulevard 
PHILADELPHIA, PA. . : , 233 Drexel Building MILWAUKEE, WIS. , : 408 Uihlein Building 
ST. LOUIS, MO. . ‘ ‘ , 638 Century Building MINNEAPOLIS, MINN. : 516 Guaranty Building 
CLEVELAND, OHIO : . 39-47 East Prospect Street DENVER, COLO. j ‘ . . 2325 Fairview Avenue 


EXPORT DEPARTMENT : 572-578 First Avenue 
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THE WARREN 
ALTERNATOR 


was selected on its 








merits for the great 
power distribution 
plant of s: 3: ss 2. 33 8 
ARMOUR & COMPANY, 
in Chicago, the finest 
and largest isolated 
power plant in the 


world. ss st 83 38 s2 se 

















SEND FOR CATALOGUE. 
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25O K.-W. WARREN ALTERNATOR. 
s RUMSEY ELECTRICAL M’F’RS’ CO., Cc. W. HOBSON, WESTERN ELECTRICAL SUPPLY CO., 
1217 Filbert St., Philadelphia. Waco, Texas. 10 and 12 N. oth St., St. Louis, Mo. 

GATES & RANDOLPH, THOS. MUIR & SON, Cc. H. MAXFIELD, 

SANDUSKY, OHIO, v. s. a. 13-1§ Monadnock Block, Chicago. Detroit, Mich. Belfast, Maine. 
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There Is No Higher-class 


India-rubber Insulation 
For Wires and Cables than 


Habirshaw. 


Authorized Manufacturers of the 
ATTIX FLEXIBLE TUBE Wire. 





The India-Rubber and Gutta-Percha Insulating Co., 
Main Office, Glenwood Works, 


J. W. GODFREY, Manager Sales, 
15 Cortlandt Street, New York. YONKERS, N. Y. 


HE as af ahs ahs of ahs af af ahs of fs as af af af ahs fs fs ahs a ahs ahs ahs af os os as as ahs af of 


A Spatial POCKst Edition 


6> by 45 inches. 
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SPEDE A OES O SDDS SBDOSOSSSEGY 


' UWlireless Celegrapby 


-THE LATEST BOOK ON 
THE SUBJECT 


BY 


THE HIGHEST AUTHORITY. 


SIGNALING THROUGH SPACE WITHOUT WIRES 


By OLIVER J. LODGE. 





‘* Professor Lodge’s position as a writer upon technical 
subjects is peculiarly preeminent, not only on account of 


WIRING TABLES—HOW THEY ARE MADE AND 
HOW TO USE THEM. 





the authority with which he speaks but as well because of 
the beauty of the English in which his remarks are 
clothed. The book consists of a lecture on the work of 
Hertz (delivered in 1894 and revised to date by the author), 
which forms about one-quarter of the subject matter of 
the book, and a large number of short notes and appendixes 
on recent work of Lodge, Hughes, Branly, Ducretet, 
Thomson and others, and also some chapters on photo- 
electric researches and polarized electric radiation. It is 
an admirable addition to electrical literature.” 
—ELEctTRICAL REviEw, February 14, 1900. 





By THEOs. G. GRIER. 


Thoroughly REVISED and ENLARGED. The 
right SIZE for the POCKET. LEATHER Bound. 
FLEXIBLE Back. ROUND Corners. Price $1.00. 


Address: 


ELECTRICAL REVIEW, 


41 Park Row, New York, 
Box 2339. ; 





Cloth. 134 pages. 66 illustrations. 





PRICE, $2.00. 
Sent postpaid on receipt of price. 


Address : 


Electrical Review Publishing Company, 
TIMES BUILDING, NEW YORK, U. S. A. 


PRPPAPLPPRLALLLERPALLLLE PLD LLM LL LLL AL LL LLM LL I LL LPL LPP LEAP IP PP PLIGG LS 


be be be a be be be bn he be he hr hn nh hn he hn er hn hr Mn ee Me Mn Mi Mn Mr he Mr a Ln Ma Mn Me Mn Me Me Me Mn Ma Mn Ma Mn Me Mn Me Me Me Mn Me Mh Me Mn de he he he 
ab bb bbb fbf bf be hy br br be br by be by br bn be bo bo bo bo bo br bo br hr be bo br he ha a ho ha ha ha ha hr ha ho hi ho hi ha ha hi ha ha hi hi ha ha hn he Dy 





DPEDSEDPDPPSOSSOlPSSlD PE SPSODPSSPOLE O-— DP 





“ a es oy hn hn hn hp bn hn fap hin hn hn ban hin bin hap ha ha ha ha ha hn ha ha i hi han ha ha ha i ha ha ha ha ha ha hn ha hi ha hn nn a A 














May 2, 1900 ELECTRICAL REVIEW 19 





2244444454444 44444444 44+ +4 4444S SS Db bh bbb bbb bb hb bh hh he eh hh he eee ee 
_ = oo 20 04444.4444.6.6.6.4 4.6.44 4. 46 bb bf Doe eee 


Unit System Enamel Rheostats «© « 


Dynamo Field Regulators 
Motor Starting and Controlling 
Storage Battery Charging, Etc. 


RESISTANCE UNITS FOR SPECIAL WORK 


We make a great variety of enamel resistance units in the form of TUBES, on steel, 

















clay or iron. Also disks or plates in any form or size. We furnished over 100,000 
ENAMELED TUBES in 1898 and 1899 for FAN MOTOR REGULATORS. 


ELECTRIC HEATING APPARATUS OF EVERY DESCRIPTION 
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Made Under Patents of THE AMERICAN ELECTRIC HEATING CORPORATION Exclusively 


The Simplex Electrical Co. 


CHICAGO OFFICE: MONADNOCK BLOCK CAM BRI DG EPO RT, MASS. 
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HILL SWITCHES, 


When you are in the market 
for a Switchboard send us your specifications. 
We promise you a low price. 





OUR SWITCHBOARD SWITCHES ARE STANDARD OF THE WORLD. 


W. S. HILL ELECTRIC CO. 


NEW BEDFORD, MASS. 
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; a Trust, 
The Best 

: Carbon 

Brushes in 

the World. 


SPEER CARBON COMPANY, 


Office and Factory: 
sT. MARYS, PA. 


4 Andrew Kaul, President ; Louis Streuber, Vice-President ; Andrew Kaul, Jr., 
2 Secretary and Treasurer ; J.S. Speer, General Manager. 

Frank Ridlon Co., Boston; General Railway — 
Partridge, St. Louis; McGill, Porter & Berg, Chicago; 
Eccles Smith, San Francisco. 





Co., Pittsburgh; Arthur S. 
enry L. Prather, Cleveland; 
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A PERFECT AUTOMATIC SYSTE 


of Electric Lighting for Steam Railway Cars. 


Interior View of a U.S. Railway Mail Car Lighted by Electricity. 


CONSOLIDATED RAILWAY ELECTRIC 


ISAAC L. RICE, President. 
JAMES L. WATSON, Secretary. 





100 Broadway, New York. 


CURRENT generated from car axle by motion of car. 

ABSOLUTELY AUTOMATIC—a brilliant, steady light at all times and speeds, 
and ample reserve capacity to furnish light when car is stationary. 

EACH CAR INDEPENDENT and complete in itself. 

EVERY SEAT has a light and more light than with any other system. 

ECONOMY, EFFICIENCY, SIMPLICITY, SAFETY. 


M 


LIGHTING & EQUIPMENT COMPANY, 


JNO. N. ABBOTT, 
Vice-Pres. and Gen. Manager. 
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TAKE A CuT 


of the Lea enclosed Arc Lamp. 
Examine it. Notice its sim- 
plicity, substantial construction, 
cast-iron covers, japanned or 
plated, any finish; spun brass 
or copper covers, any finish. 
Your customer will soon need 
lamps— may be needs them 
now. What will you offer 
him? The Lea Lamp is a 
business getter. Do you want 
a meer lamp? We want a good agent. 
Write us. Catalogue for you. * #% % 

















LEA ELECTRIC MFG. CO. 


Box 374 : : : : ‘—ELWOOD, INDIANA 








“AMERICAN”? 


FOR PLEASURE 
PURPOSES. 


Pe me} fe}-1) 8 a) AND 


BUSINESS 


WE WANT TO TELL YOU 
WHY OUR VEHICLES 
ARE SUPERIOR. 

SEND FORCATALOGUE. 


PIONEERS— 
ALWAYS 
LEADERS. 


AMERICAN ELECTRIC VEHICLE CO. 


OFFICES AND BEPOSITORY: 
134 West 38th Street, - - - 
NEW YORK CITY, U.S. A. 





near Broadway, 





PORTABLE 





SEND FOR NEW CATALOGUE. 


Machado & Roller, 


203 BROADWAY, N. Y. CITY. 


General Sales Office of Whitney Electrical Instrument Co. 


FOR DIRECT AND ALTERNATING CURRENT. 
REASONABLE PRICES AND 
UNSURPASSED ACCURACY. 
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Highest Grade Imported 


SHIP 
CARBONS 


Enclosed and Open Arcs. 


There is no other carbon on the 
market that can compete with “Ship” 
Carbons in quality. A broad assertion 
which we are, however, at any time 
willing to prove. 





Samples free of charge. 
Write us for prices. 


HUFF, JORDAN t 


2 and 234 Greenwich Steet New York. 














‘*CONSTRUCTION AND REPAIR OF 
COMPMUTATORS,”’ 


BY L. C. SHARPE. 
Twenty-nine 31¢x6-in. pages with 14 illustrations. 
PRICE, 50 CENTS. 





Machinists who have electrical repairs to make and who find, as 
so many do, the commutator to be a puzzler, will thank the writer 
many times over for this unpretentious little book. It shows the 
operations of commutator making by a series of graphic sketches, 
and accompanies this with comments and precautions which make 
the procedure entirely plain. 





ELECTRICAL REVIEW, 41 Park Row, New York. 
Box 2339. 
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(MICHIGAN’S GREAT ELECTRICAL SUPPLY HOUSE) 

Michigan Electric Company 

; DETROIT, MICHIGAN 


Dealers in and 
Manufacturers of 


ELECTRICAL SUPPLIES 


Contractors for 


COMPLETE ELECTRIC PLANTS 


And Electrical Work of Every Description 


A Ke RA KR Ke TX OX 


: AND MACHINERY . 
: 
e 
® 


2005000000050 9050105 050050500505 0505008000 








22 ELECTRICAL REVIEW 


- PLATINU 


Vol. 36—No. 18 


IN SHEET OR WIRE, ANY SIZE, SHAPE OR DEGREE OF HARDNESS 
FOR ALL PURPOSES. 


BAKER & CO., 


408-4107412-414 N. J. Railroad Ave., Newark, N. J. 
New York Office, 120 Liberty Street. 
Scrap and Native Platinum Purchased. 








A LUNDELL MOTOR 


is the ideal power apparatus. It has the 
highest efficiency, is absolutely reliable, re- 
quires very little attention aud usually takes 
no additional floor space than is occupied by 
the machine to which it is attached. It is 
economical to operate ard inexpensive to buy 

These motors are made for belted, direct or 
geared connection. Sizes from  horse- 
power up. 

Catalogue No. 586 tells the story and shows 
many applications. Correspondence invited. 


SP AGUE ELECTRIC COMPANY 


GENERAL OFFICES: 627-531 WEST 34th STREET, NEW YORK. 

















CHICAGO: Fisher Building. BOSTON : 275 Devonshire Street. 


PéeB COMPOUND 


WITH A REPUTATION 


OF FIFTEEN YEARS STANDING. 
STILL DAILY GROWING IN USE. 


IT IS THE RELIABLE 


INSULATING COMPOUND. 


STANDARD PAINT COMPANY, 


Sole Manufacturers, 
81-83 John Street, N. Y. 
CARRIED IN STOCK IN PHILADELPHIA 


by Frank S. DeRonde Co., 
48 North 4th Street. 


CHICAGO OFFICE, 
189 Fifth Avenue. 
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United Electric Heating Co., 
Detroit, Mich. 


“TWO BALLS’ ~ a 
ADJUSTER. m4 Chewy 
ty hey than 





Take your light where 
you want it—up, down or 
sidewise; stays where you 
put it; no springs or mech- 
anism. Enamel finish for 
factories. Polished for finer 
service. 











AGENTS in London, Paris, 
Sydney, N. S. W., Tokio and 
Buenos Ayres. OTHERS WANTED. 


M. |. VOUGHT, 


LA CROSSE, WIS., U.S. A. 


JOHN T. McROY 
302 BROADWAY, NEW YORK 























The Wyckoff Pipe & 


MANUFACTURERS OF 
Wyckoff Wooden Conduits, 
CROSS-ARMS AND LUMBER 





Creosoting Co, tyysrort 








EVERY ONE KNOWS 


or ought to know, that we lead in the 
manufacture of Candelabra, Series, Dec- 
orative, Battery and Miniature lamps. Our 
latest Catalogue (No. 1017) to be had for 
the asking. 


Some of our special X-Ray tubes have 
Iridium targets. The regulars have Plat- 
inum targets. We are still making the best 
Barium fluoroscopes. 

Epison DEcoRATIVE & MINIATURE 
Lamp Dept. 
(General Electric Co.), 
Harrison, N, J. 














FOR ELECTRIC RAILWAYS __.. 


To obtain increased economy of fuel, labor and repairs—to prevent severe strains upon 
generating machinery—to reduce liability of breakdowns—to increase station capacity— 


"= ™ CHLORIDE ACCUMULATOR. 








SALES OFFICES: New Yerk, 100 Broadway. Boston, 60 State Street. 


The Electric Storage Battery Co., 
19th STREET and ALLEGHENY AVENUE, 


Baltimore, Equitable Building. 


PHILADELPHIA, PA. 


Chicago, Marquette Building. San Francisco, The Parrott Building. 





MN Rey asus 





138 WASHINGTON ST., CHICAGO 


' 


NS 
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The Edward P Allis Co.) 


MILWAUKEE, WIS. 


Special Engines for 


Street Railways, 
Electric Lighting, 


Ni 


The aap & Wood . 
High-Speed Engine 


is noted for its smooth and silent running, and its ex- 
tremely low cost of maintenance. It is recognized as the 


Rolling Mills. standard engine for electric light and railway plants. Ball 
| ng & Wood engines are made in all types for all services 
Hoisting Engines, requiring the best economy and efficiency. 





Pumping Engines. 


REYNOLDS-CORLISS ENGINES, 


BraANCH Orrices: NEW YORK, PITTSBURGH, pins anes 
WILL i dldiiiliiilidididLldlddiddilidil ssa 


Electric Power Transmission Dynamos, Motors 
Electric Light Plants Electric Supplies 


NEW ENGLAND ENGINEERING CO., 
WATERBURY, CT. 


The Ball & Wood Co., 


Elizabotipart. N.g. 120 Liberty St., New York City. : 
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: AMERICAN- BALL DUPLEX COMPOUND ENGINE ano 
Steel Outlet and Junction Boxes — =e 


Switchhoards, Panel Boards, Switches, Etc. 





A coal-saver of the most practical kind and 
the most remarkable of recent engines. 











-MADE BY. Don't fail to investigate if you are interested. 
THE BOSSERT ELECTRIC CONSTRUCTION CO. steganovr oooov 
UTICA, AMERICAN ENGINE Co., 
BOUND BROOK, N. J. 
New York Office: 96 Liberty Street. 
Cary Spring Works, 





240 & 242 WEST 29th STREET, 


emo) Steam Pumps, Condensers 


VV a WIRE AND SPRINGS CATALOGUES AND PARTICULARS ON REQUEST. 
For Machinery, Motors, Clocks, M. T. DAVIDSON 
e 8 b ] 


Music Boxes, and all kinds of 
Electrical Purposes. 43°53 Keap St., Brooklyn, N. Y. 133 Liberty St., New York City. 


LOMBARD 
For Heads of 3 Feet to 2000 Feet. WATER-WHEEL 


ELECTRIC POWER AND LIGHTING PLANTS. 
GOVERNORS 


Recent tests at Holyoke, given below, enable us to guarantee 
The Largest Power ever oblained from a wheel o; Eby: . same diameter. The yo 
i 



















speed ever obtained to full the same power. ighest mean efficiency w 
running half to full gate. 2 guarantee also: A runner So 
possible A and ease nd cloung are the only ones that really govern. 









Jan. a 36 inch 


THEY ARE GUARANTEED 
to give the most accurate regulation 
attainable. 


Lombard Water-Wheel Governor Co., 


61 Hampshire St., Roxbury, BOSTON, MASS. 


Cext. 





JAMES LEFFEL & CO., Springfield. Ohio, U.S.A 
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32 CORTLANDT STRE ET, 


NEW YORK. 





1,000,000 sold during the 
past 12 months. 


Mesco Dry Battery. 


Acknowledged the Best Dry 
Cell Manufactured. 


Price each, 40c. 


j Standard size, 24 x 614. 
We make all sizes 








Telephone” Receivers. 





Hard Rubber, each............ $1.25. 





| Battery Zincs. 

We have purchased the plant of the Carr Metal 
Company and can furnish the Carr composite 
zincs in all forms and quality heretofore ‘supplied 
by that company. 


New No. 4 D. D. Medical Battery. 














Alarm Clock Outfit, No. 114. 





a 


Dittmar Pocke 
tery Gauge. 


Bat- 


registe 
strength ° ggeell 


closed circuit 


the 
open or 


batteries, | 


Price each, 2.50 | 








No. a1. 
DER. va cc ceavd $9.00 
hye A | | vd: seman $3.75. We make a dozen differ- 
ee See 2.25. ent Telephone Outfits. 





Telephone Outfit, 
No. 14, 


With our high-grade car 
bon transmitter, which 
fm will be sent on approval 
m to responsible parties. 






Price, with two cells Mes- 
co Dry Battery, $9.00. 














Pony Telephone Receiver. | 


Retail price, 90 cents. 


214, 3, 344 and 4-inch. 











prices, 


Specia! 








OUR PRICES given above do not fairly represent quotations to the trade or to parties ordering quantities. 
WE lANUFACTURE a large percentage of the goods found,in our catalogue. 


MANNATTAN ELEGTRIGAL SUPPLY GO., 


Alternato: 

= Electric Mfg. Co. 

General Electric Co. 

Siemeus & Halske Electric Co. 

Warren Electric Mfg. Co. 

ones oom Electric & Mfg. Cc, 
Annunciato 

Partrick, Carter & Wilkins. 
Batteries, Fremary. 

Bunnell & Co.. 

ang Battery Mie. Co. 

ison Mfg. Co. 
Edison.Jr , Electric Light & Power 


Co. 

Federal Battery Co. 

Helios-Upton Co. 

Peru Electric Mfg. Co. 

Roche, Wm. 

Batteries, Storage. 

Edison, Jr. ‘Electric Light & Power 

Co. 


Electric Storage Battery Co. 
Oxide Storage Battery Co. 
United agg Battery Co. 
Battery Jars 
Gilchrist J ar Co. 
Battery Saits. 
Runnell & «:o.. J. A. 
Federal Battery Co. 
Bells. 
Edwards & 
Hill Brass Coe NN 
Ostrander & Co.. WR. 
Partrick, Carter & Wilkins. 
Belt Dressi 
ao Cruc 
Boilers. 
;: Babcock & Wilcox Co., The 
Stirling Co., The 
Books, Technical. 
Bubier Publishing Co. 
Befiine it Review Pub. Co. 


ding M achines. 
ait gland Butt Co. 


oon Bridge Construction Co. 

es, Dynamo, 

. ‘American Woven Wire Brush Co. 
Crown Woven Wire Brush Co. 
Partridge Carbon Co. 

Cable Hangers. 

Standard Underground Cable Co 

Cabling Machines. 

_—— Butt Co. 

Carbon P 


oints 
Gen’! Incandescent Arc Light Co. 
National Carbon Co. 
Reisinger, Hugo. 
Speer Carbon Co. 
enue S. Carbon Co. 


8. 
oben Ba Butt Co. 
Cire t-Breakers 
ard Leonard d Blectric Co. 


le Co., Joseph 


ks. 
Prentiss Clock Improvement Co. 


Coal Mining Machinery, 
General Electric Co. 

Commutator Bars and Re 
Forest City Electric Works. 

— Lubricant, 


Cogdonsers (Electric). 
Marshall, W: 


Conduits 
American Vitrified Conduit Co. 
Camp Co., H. B. 
McRoy, John T. 
Michigan Pipe Co. 
National Conduit & Cable Co. 
Potomac Terra Cotta Co. 
Sprague Electric Co. 
Wyckoff Creosoting Co. 
Connectors and Terminals. 
McIntire Co., The C. 
Cord 6. 
Hy Cordage Works. 
a tt orged Commutator Bars. 
lings & Spencer Co. 
Dynamos and ——. 
Akron Electric M: hes 
Bullock Electric Mfg. Co. 
Central Flectric Co, 
Crocker-Wheeler Co. 
Eddy Electric & Mfg. Co. 
Emerson Electric Mfg. Co. 
Fisher Electrical Mfg. Co. 
General Electric Co. 


Gen’l Incandescent Arc Light Co. 


Milwaukee Electric Co. 
Onondaga Dynamo Co. 
Siemens & Halske Electric Co. 
Sprague Electric Co. 
Thresher eo ag 

Towle. Geo. C., Mfg. Co. 
Warren Electric Mfg. Co. 


Westinehouse Electric & Mfg. Co 


Pred Batteries. 
—— geld Co. 


Risetrie Locomotives. 
General Electric Co. 
Electric Novelties. 
Ohio Electric Works. 
Electric Heaters. 
American Flectrical Heater Co, 
American Electric Heating Corp. 
H. W. Johns Mfg. Co. 
Simplex Electrical Co. 
United Electric Heating Co. 
Electric Lighters. 
Bogart Co., A. 
Electric Gas Lighting Co. 
Stanley & Patterson. 
Electrical. Instruments. 
Bossert Electric Construction Co. 
Central Electric Co. 
General Electric Co. 
Gen’l Tacendoseent Arc Light Co. 


CLASSIFIED INDEX 
Rett from page 20.) 


ectrical Instruments basen y ag 


a omy Electrical Instrum 

Whitney Electrical Instrument Co. 
Electric Soldering Irons, 

American Electrical Heater Co. 


H. 

Burnell Telegraphic & Electric Co. 
Central Electric =. 
Electric Apnliance 
Manhattan Electrical Supply Co. 
Novelty Electric Co. 
— Electric Works. 

Plass, H. E., Electrical Supply Co. 
Stanley & Patterso 
Stewart, Frank H., '& Co. 
Weatern Electric Co. 

Electromobiles. 


American Bicycle Co.—Waverley 


Factory. 
American Electric Vehicle Co. 
Electric Vehicle Co. 
Riker Electric Vehicle Co. 
Thresher Electric 

. 8. Motor Vehicle Co. 
Woods Motor Vehicle Co. 
Engineers and Contractors. 

Hays Construction Co. 
New England Engineering Co. 
Scheaf & Jaastad. 

White & Co., J. G. 


Fans and Fan Motors. 

ot ie eo 

; tes & Bros. 
Diehl yon de me ol Co. 
Emerson Electric Mfg. Co. 
General Electric Co. 
Gen’l Incandescent Arc’Light Co. 
Sane. | met Co. 

Sprague Electri A = 
Towle, Geo. C., Mfg. Co. 
Warren aay r Specialty Co. 
Western Electric Co. 
Wagner Electric Mfg. Co. 


ber. 
Kartavert Mfg. Co 
Fixtures, Gas « and Electric, 
Chicago Fixture Co. 
White Co., 


ie 
Green Fuel Economizer Co. 
Fnse Wire and Links. 
General Electric Co. 
McIntire Co., The C. 


Globes, Shades, Ete, 


Holophone Glass Co. 
Phoenix Glass Co. 





Graphite. 
Dixon Crucible Co., Jos. 
(Continued on page 40.) 


Laun 





CATALOGUE NO. tl Now Ready. 








Knott Apparatus 

Machado & Roller.” 

Norton Electrical Instrument Co. 
8. E. I. Co. 


Westinghouse Electric & Mfg. Co. 
Whitney Electrical Instrum’t Co. 


Insulato: Ma- 
i = and Insulating 


Central Electric Co. 
H. W. Johns _. Co. 


8 int Co. 
Standard ow al Cable Co. 


Junction Boxes. 


Bossert Electric Construction Co. 
= Incandescent Arc Light Co. 
ard Leonard Electric Co. 


one Arc, 


Central Electric Co. 
Continental Electric Co. 
QReneral Electric Co. 
Gen’l Incandescent Arc Light Co. 
Jandus Electric Co. 
Lea Electric Mfg. Co. 
Manhattan Gen 
Western Electric Co. 
ese 0 Electric & Mfg. Co. 


ps, Decorative. 
ares Electric Co. 
Edison Decorative and Miniature 
Lamp Department. 
Gen’l Incandescent Arc Light Co. 


Lamps, Incandescent. 


Ruckeve Electric OC 

Columbia Toenadaneunt Lamp Co. 
General Electric Co. 

Gen'l Incandescent Arc Light Co. 
Hardy Lamp Co. 

New York & P Ohio Co. 

Ohio Electric Works. 

Sawver-Man Electric Co. 
Shelby Electric Co. 


Westinghouse Electric & Mfg. Co.. 


White Co., O. © 
ches 
Electric Launch Co. 


Laundry Irons 


United Electric Heating Co. 


Mica. 
= W. Johns Mfg. Co. 


Paint. 
H. W. Johns Mfg. Co. 


32 CORTLANDT STREET, 
NEW YORK. 
House Goods. cigtenta Arresters, 
Bunnell Co., J. H. arton-Daniels Co. 
Central Electric >. General Electric Co. 
Ostrander & Westinghouse Electric & Mfg. Co 
Partrick, ue & 2 Wiikins. Machine Tools. 
Instraments (Testing and Record- Garvin Machine Co. 
American Electric Specialty Co. Mest Arms, 7 
General Electric Co. Meters. 
Gen’l Incandescent Arc Light Co. Fort Wayne Electric Works. 
Keystone Electrical Instrum’t Co. Siemens & Halske Electric Co. 


unsell, ne. 





Standard Paint Co. 


Patent Solicitors. 


Duvall, Edw. &§ 
Van Size, W. B. 


Platinum, 


Baker & Co. 


Poles Brackets, Fis Fins, Ete. 


Co. 
— City & Southern Lumber 


e 


Pumps. 
~ M. T. 


Rail Bonds, 
H. W. Johns Mfg. Co. 
Forest City Electric Co. 
Morris Electric Co. 
Revises oe 8 Sons Co., John A. 


ties (Electric) 
——— y Specialties 


Electric A hg 3¢ Company. 
General Electric 


Westinghouse Elec. and Mfg. Co. 


ae oni Co. 


Reflectors. 
Frink, I. P. 
Rhoostats, 
Cutler-Hammer Mfg. Co. 
Gen’l Incandescent Arc Light Co. 
Ohio Electric 8: ity Mfg. Co. 
Ward Leonard * 
Schools. 
Am. School of Co’ meee. 
Electrical Engineer institute 
Correspondenee ree ideation. . 
Taternational Corresp. Schools. 
United Correspondence Schools, 














May 3 2, 1900 


ELECTRICAL REVIEW 39 








CHICAGO FARR TELEPHONE AND CONSTRUCTION SUPPLY 60, cx1caco 






HANDBOOK OF 
INFORMATION SENT FREE. 





SEND FOR OUR NEW CATALOGUE. 








MULTIPLE SWITCHBOARD. 


The most convenient and economical telephone system ever put in use. 
Reduces cost for operating and maintenance to a minimum. 
Correspondence Solicited. 


The Stromberg-Garlson Telephone Mfg. Company, 


/2-82 W. JACKSON BOULEVARD, 


CHICAGO, U. 8. A. 





“AMERICAN” 
WOVEN WIRE DYNAMO BRUSHES 


“WE HAVE NEVER HAD A KICK.” 








American. 





American C. 


American Woven Wire Brush 6o., 


WALNUT STREET, 


We are now manufacturing the best Dy- 
namo Brushes in use. 

We have ample facilities for supplying any 
description or any size of Brush. 

No order is too large for us to handle or 
too small for our consideration. 

Our material is of a superior nature and 
our workmanship the best. 

A trial order will convince you of the many 
excellent qualities of our goods, which, when 
once used, will always be given the prefer- 
ence. 

Our prices are right and our shipments 
prompt. 

WRITE FOR PRICES. 


PEABODY, MASS., U. §. A. 





HAIR SPRINGS 


For Electric Indicating and Recording 
Gauges, Steam Gauges, etc 


fe) C 


MANROSS: 


ESTABLISHED 1877, == 


LARGEST MFR OF HAIRPSPRINGSINUS 





Non-Magnetic Hair Springs of Phosphor- 


Bronze and other non-magnetic metals. 
Hair Springs of ‘any description manufac- 
tured to order. 


F, W. MANROSS, Forestville, Conn. 





FROM ST. MICHAEL 
TO MANILA, 
1,974 MILES. 


And the Stars and Stripes affording 








protection to American Commerce all 
the way. 

See the new ‘‘ Round the World” 
folder of the New York Central Lines, 
just out. 

A copy will be sent free, post-paid, on receipt of 


three cents in stamps, by George H. Daniels, General 
Passenger Agent, Grand Central Statiou, New York. 





High-ffrade Hon-[nfringing Apparatus. 


Largest Manufacturers of Telephones and 
Accessories in the U. S. 





Our new Express System is adapted for 
use in both and small exchanges; 
our Express canaial poe is a new depart- 
ure an nal features, being 
pon a fregld a ite ig apparatus ever 





SELF-RESTORING DROP. 
SELF-RESTORING RING-OFF. 
RAPID RINGING DEVICE. 


wean be removed and replaced tn board in one 

moved and re n one 
minute without disturbing connections. "Fach drop indicates as to whether line 
is working properly. 


Will Pay a Dally Dividend in Quality of Service Rendered. 


OUR AMERICAN SOLID BACK AMPLIFYING TRANSMITTER 


is the most powerful instrument yet roduced. I I 
Severe Lines, and for volume of vo lee t Fm og L+tY aa ~L.. 
tion, exact reproduction of voice and durable qualities is unequaled. 


Manufacturers of full line of devices of high hore | adapted to meet 
ial ? 
speci Kn Ts ——— , including the best Bridging instruments and 
OVER 700 FLOURISHING ore # UIPPED. 
PROTECTION GUARANTEED TO PATRON Ee 
EXPERT ADVICE FURNISHED, 


CORRESPONDENCE SOLICITED. ADDRESS 


AMERICAN ELECTRIC TELEPHONE CO., 
Nos. tT South Canal Street, Chicago. 


SEE OUR EXHIBIT, PARIS EXPOSITION, 1900. 
MEDAL AWARDED, COTTON STATES EXPOSITION, ATLANTA, GA., 1895. 
MEDAL AWARDED, !TENNESSEE CENTENNIAL, NASHVILLE, TENN., 1897 
MEDAL’ AWARDED. INTERNATIONAL EXPOSITION, OMAHA, NEB., 1898, 





Dro d in 
self-contained hard-rubber case. 








How did you learn the addresses on this page? 
Tell the advertiser WHEN YOU WRITE to him. 











Knickerbocker Special 
South-Western Limited 


Famous Trains between 





BOSTON CINCINNATI 
NEW YORK CHICAGO 
WASH — ST. LOUIS 





Big Four Route 


NEW YORK CENTRAL 
BOSTON & ALBANY 
CHESAPEAKE & OHIO 


Cafe, Library, Dining and Sleeping Cars 


W. J. LYNCH W. P. DEPPE 
Genl. Pass. and Tkt. Agt. Asst. G. P. and T. A. 
CINCINNATI, OHIO 

















ELECTRICAL REVIEW 





Vol. 36—No. 18 





HIGH-GRADE TELEPHONES 
WILLIAMS ELECTRIC COMP’Y 


CLEVELAND, JOHIO 








Solde Irons 
United lectric Heating Co. 
Scldering Sticks 
‘allen & Co.. L. B 
Burnley Battery Mfg. Co. 
es 


Specialti 


Emerson Electric Mfg. Co. 


Gen’! Incandescent Are Light Co. 
Incandescent Electric Light Ma- 


nipulator Co. 
Ohio Electric Works. 
Vought, M.T 
Steam Heating. 
American District Steam Co. 
Steel Spring Wire. 
Barnes Co., The Wallace. 
a7 Spring Works 
Manross, F. A 
Storage Batteries 
Electric Storage Battery Co. 
Helios-Upton Co. 
Switchboar 
Bossert Electric Construction Co. 
Central Electric Co 
Emerson Electric Mfg. Co. 
Genera! Electric Co. 


NEW STANDARD DRY BATTERY, 


Standard of U S. Navy and the world for Tele- 
phone, Bell, R. R. Signal, Gas Engines, Slot 
Machine, Electro-Medical and al! open‘circuit 


work, Sends 


le Masfr 


t and So 


42 VESEY ‘STREET, 


and price i 


WILLIAM. ROCHE, 


NEW YORK CITY. 


CLASSIFIED INDEX (Concluded f from page 38.) 


Gen’! Incandescent Arc Light Co. 
Western Electric Co. 

Switches, Ete. 
Automatic Switch Co. 
Bryant Electric Co. 
Central Electric Co. 
Emerson Electric Mfg. Co. 
= Electric Co. 
Gen‘l Incandescent Arc Light Co. 
Hart & — Mfg. Co. 


Hart Mf; 
Paiste Oo., a. T. 
Telephones. 


American Bell Telephone Co. 

American Elec. — Co. 

Bunnell & Co., J. H. 

Central Electric Co. 

Couch & Seeley Co. 

Ericsson Telephone Co. 

Eureka Electric Co. 

Farr Telephone & Construction 
Supply Co. 

Hipwell Mfg. Co. 

Manhattan Electrical Supply Co. 

Mianus Electric Co. 

National Automatic Telephone Co. 








‘J-VIADUC n 


BALTIMORE, MAKE 


TELEPHONES 


ANO EVERYTHINC ELECTRICAL 


New York Telephone Co. 
North Electric Co. 


Spencer Electrical Co. 

Standard Telephone &Electric Co. 

Stanley & Patterson. 

Sterling Electric Co. 

Stromberg - Carlson 
Mfg. Co. 


gael kusevienn Telephone Co. 
ee “4 Co. 





Telephone 


Co. 
Western Telephone Construction 


Co. 

Williams Electric Co. 
Tools, 

Garvin Machine Co. 
Transformers. 

Fort Wayne Electric ‘omen 

New York & > 

Wagner Electric M g. Co. 

Weatinghouse Dect & Mfg. Oo. 
Turbine Governors. 

Lombard Water-Wheel Gov Co. 


Water-Wheels. 
Leffel & Co., Jas. 


Water-Wheel Governors. 
Replogle Governor Works. 


Lombard Water-Wheel Gov. Co. 


Wires and Cables. 
American Electrica! Works, 
American Steel & Wire Co. 
Central Electri 


ic Co. 
— Electric —— Co. 
ce Com: 
General i Blectrt ic Co. — 


Mfg. oo 
India Rubber & Gutta Percha In- 
sulating 
Illinois Seeainted Wire Co. 
Indiana Rubber & Insulated Wire 


Co. 
Montauk Multiphase Cable Co. 
National Conduit & Cable Co. 
National India Rubber Co. 
New York Insulated Wire Co. 
Novelty Electric Co. 
Okonite Co., The. 


Phillips Insulated Wire-Co, 
Replogle Governor Works. 

Roe! "s Sons Co., John A 

Safet; Wire & Cable Co 
Simplex Electrical Co. 

Standard Underground Cable Co 
Western Electric Co. 


X-Ray Apparatus, 
Oelling & Heinze. 
Ritchie & Sons. 


SEND FOR OUR 


NEW 

BOOK 
CATALOGUE 
ELECTRICAL REVIEW 

PUB. CO., 

41 Park Row, New York. 








THE AMERICAN BELL TELEPHONE (OMPANY, 
125 MILK STREET, BOSTON, MASS. 








EUREKA ELECTRIC CO. 


Manufacturers of 


THE LARGEST LINE OF HIGH-GRADE TELEPHONE APPARATUS ‘| 
CABLE HEADS, SWITCHBOARDS, TELEPHONES. 


Send for Catalogue. 
157-167 SOUTH CANAL STREET, 


PAS LES 


NER NRT OF CUETO 


CHICAGO, U.S. A. 











os eso om 


Sw aK 


STERLING ELECTRIC CO. 


EXCLUSIVEZMANUFACTURERS OF 


Rell-Style Pelephone Apparatus 


FOR THE INDEPENDENT FIELD. 


ee ne era 


rap corny cuMT> 


Eastern Representative: 


This Company owns Letters-Patent 
No. 463,569, granted to Emile Berliner 
November 17, (891, for a combined 
telezraph and telephone, covering all 
forms of microphone transmitters or 
contact telephones. 


I] 
LAFAYETTE, IND. || _ COLUMBIA ELEC. SUPPLY CO., 
unaea OFFICE: an Monadnock Bidg. \|| 93 LIBERTY STREET, NEW YORK. 


Aaa Rr ter on 











MAGNETO BELLS. 


All Kinds and Parts of Telephones, 








MIANUS, CT. 


Electrical Supplies. 


Send Stamp for Catalogue of Prices. 


MIANUS ELECTRIC 60. 





Screw 
Machines, 
Built in 

7 sizeswith 
10 different 
Spindle 
Capacities. 
Full line of 
Monitor 
and 
Chucking 
Lathes. 
Send for 
Photos 

and 
Details. 








GARVIN 
MACHINE 
Cco., 


= Spring and 
Varick Sts., — 
NEW YORK. 













Sales Agente s 
THE GARVIN MACHINE Co., 51 N. > Street, Philadelphia, Pa. 
& Moore, 22 S. Canal Street, Chicago, 


MANNING, AXWELL Tl. 
D GARVIN MASCHINEN-FABRIK, Aktiengesellschaft, i7 Burg Strasse, Berlin.C, Germany. 
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Two Heads are 
Better Than One. 


Swedish and American Skill Combined have made a 


~NEW DEPARTURE IN TELEPHONIC ee 

















‘Correspondence solicited.} 


v Transmitters and Receivers a Specialty. 


Swedish-American Telephone Co., ” 680-682 WELLS ST., CHICAGO. 





See eee eee SEES EEE ESEEE SEES EE EEEEEESEE SEES SESE EEE SEE eee EEE E eee eeeee 





22? 22? 

WHO TOLD McKINLEY? 
You Know_- 7? 

??? We are informed that Mark Hanna told Mat Quay ??? 
what troubles you have experienced in your ??? that it was a positive fact that he overheard 29> 
selection of telephones and apparatus ! Of course 2? Wm. J. Bryan tell Gov. Roosevelt that Admiral 399 
you made a mistake in buying poor ones; but 399 Dewey had stated in the presence of Dr. Park- le 
that can be rectified. We make a grade of tele- eee hurst that Mr. McKinley told Gen. Miles that the ??? 
phones that never disappoint ; that are as good 2?? ??? 
to-day as they were a year ago, simply because ??? H { PWELL M FG. COM PANY ??? 
we exercise great care in their manufacture and ??? 392 
use superior judgment in selection of materials. 299 339 


Shall we help you out of your difficulties, and 


send you one or two ? i. ALLEGH ENY. p A. = 


TUCKER TFG. CO., York, Pa., U.S.A. | °° made the BEST TELEPHONE on earth. _°;, 


??? Order sample phone and be convinced. ??? 
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DIVIDENDS 


MAY BE INCREASED BY 


7 JANERS 


OUTLYING DISTRICTS. 


Others are Making their Plants Pay Fair Interest 
on their Investments that Formerly Showed a 
Shortage. 


NEW FEATURES! 


ALL TROUBLE POINTS 


ELIMINATED. 


No Listening Keys. 

No Clearing-Out Drops. 

No Ringing Keys. 

No Complications in Your Cord Circuit. 
No Delays—Always Ready for Business. 











FOR CLEAT, 
CONCEALED AND 
MOULDING WORK. 


Approved by the NATIONAL BOARD OF 
FIRE UNDERWRITERS. 


Cap and bases interchange- 
able. 

Positive lock and sure con- 
tact. 

Cap can not be loosened or 
contact lessened by shaking 
or pulling on the cord. uy 





“CONCEALED.” 


"© HART MFG. CO., 2a" 











41,300 Telephones || .. 
Why and How” 
in ‘Manhattan. Do ceaaeattrcspooitccds wish y understand the principles, 


methods and history of 

The rapid growth of the New York the every: -day industrial, 
telephone system makes the “SCIENCE | technical and scientific 
service of mee increasing value *“~ | processes and operations 
to all users. Telephone users can Wo explain the __that you — a. me 
now communicate with over things every- Wat dane,.and 
one wants to AND | p Page in 

8 ep ones know. Our ar- ways? 

] ticles are both 


In New York City and Vicinity. | 'nteresting and accu- INDUSTRY | 


rate—a combination 











WE WILL TELL YOU HOW IT’S DONE. 














t foundi th: | 
Rates in Manhattan, Sen et ieiaainaian: tain WRITE TO 
sorR use, Cents in Stamps for a three-Months’ Trial 
& $5 * th Subscription. You will like us. 
rom a onth. SCIENCE AND INDUSTRY, 


One-year Contracts. Monthly Payments. acre 
© NEW YORK TELEPHONE COMPANY — || 2 Sifustraied'fioSinty atagazine. SCRANTON, PA. ame Fe or: Lc Zecaw Coy 


15 Dey Street til West 38th St. 
261-273 Frankfort Street, CLEVELAND, GHIO. 
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Electric Vehicle Company 
COLUMBIA AUTOMOBILES 


Electric and Gasoline 








OPERATING AND SELLING COMPANIES 


STATE OF NEW YORK: New York Electric Vehicle Transportation Co., Sales 
and Show Room, 541 Fifth Avenue, New York City. 

STATE OF PENNA.: Pennsylvania Electric Vehicle Co., Drexel Bldg., Phila. 

STATE OF ILLINOIS: Illinois Electric Vehicle Transportation Co., 173 Michigan 
Ave., Chicago, Ill. 

NEW ENGLAND STATES: New England Electric Vehicle Transportation Co., 15 
Congress St., Boston. 

DISTRICT OF COLUMBIA: Washington Electric Vehicle Transportation Co., Pan- 
orama Bldg.. 15th St. and Ohio Ave., Washington, D. C. 

STATE OF NEW JERSEY: New Jersey Electric Vehicle Transportation Co., 100 
Broadway. New York City. 

STATE OF CALIFORNIA: A. E. Brooke Ridley, Agent, Parrott Building, Market 
St.. San Francisco, Cal. 

MANAGER FOR EUROPE: Hart O. Berg, 54 Avenue Montaigne, Paris, France. 


In territory not represented by local companies all communications 
should be addressed to 


ELECTRIC VEHICLE COMPANY 


100 BROADWAY, NEW YORK, UU. S. A. 
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THE ELECTRIC AUTOMOBILE 


BY C. E. WOODS. 


The First American Book on Klectromobiles. 


Beautifully bound in cloth. One hundred and seventy-seven pages, 
Twenty-two full-page plates. Size 5x 714 inches, 


HIS book will be welcomed by automo- 
bilists and by those thinking of pur- 
chasing electromobiles. It is a practical, 
sensible, truthful book, giving in small 

compass a great deal of information about choosing, 
operating, caring for and enjoying the electromo- 
bile. It also contains descriptions of modern types, 
rules for races, etc., and specimen by-laws of 
automobile clubs. 





A MANUAL FOR OWNERS; A GUIDE FOR PURCHASERS. 


Price, post free in the U.S., Canada and Mexico, $1.25, 
In the Postal Union, $1.50, 6 shillings, or 7.50 francs, 


THE ELECTRICAL REVIEW, 
41 Park Row, New York, U.S. A. 
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Siemens & Halske Electric 
Company of America, 


General Offices: Chicago. 


“Improved 
Duncan 
Integrating 
Wattmeter, ” 


Accuracy of Record. 


Permanency of Calibra- 
tion. 
Economy of Operation. 


WRITE FOR BULLETIN 
AND PRICES. 





District Offices: Boston, Chicago, Cincinnati, Denver, New York City, 
Philadelphia, St. Louis, San Francisco. 








¥ 





























Our line comprises 18 Models, from a two-passenger Runabout 
to a nine-passenger Break, all guaranteed mechanically 
and electrically. We remove all doubt as to efficient 
durability by supplying a contract to 
mrintain battery for five years. 


@=:1@Q 
CATALOGUE FOR TWO 2-CENT STAMPS. 
e=s12 


American Bicycle Company, 


WAVERLEY FACTORY, 


Indianapolis, Indiana, U.S. A, 
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Westinghouse 


TYPE “Cc” MOTORS 


Give Universal Satisfaction. 


Alternating Current Motor, Type “C.” 


Westinghouse Electric 
& Manufacturing Co. 


Pittsburg, Pa. 


All Principal Cities in the U.S. and Canada. 























May 2, 1900 


WILLARD L. CANDEE, | Gro. T. Manson, General pupt. 





H. DuRANT CHEEVER, y Managers W. H. Hopeins, Secretary. 
1889 1893 
PARIS EXPOSITION (\ N / ».. WORLD’S FAIR .. 
MEDAL MEDAL 
FOR RUBBER ro FOR RUBBER 
INSULATION. © AN INSULATION. 
= \\ = 


THE STANDARD FOR RUBBER INSULATION. 


OKONITE WIRES, OKONITE TAPE, MANSON TAPE 
CANDEE WEATHERPROOF WIRES. 


THE OKONITE CO. “""® 


253 BROADWAY, N. Y. 


ELECTRICAL REVIEW 





NATIONAL ELECTRICAL CODE STANDARD 





Slow-Burning Weatherproof, 
“©. K.”” Weatherproof ana 


WIRE. 


PHILLIPS INSULATED WIRE CoO., 


OFFICE AND Factory: PAWTUCKET, R. I. 


DIXON’S PURE 
FLAKE GRAPHITE 


IS A BLESSING TO EVERY 
ENGINE ROOM AND ... 
MACHINE SHOP. ..... 


Jos. Dixon Crucible Co., Jersey City, N. J. 


THE STIRLING WATER- TUBE 
SAFETY BOILER. 


SAFE. 
EFFICIENT. 
DURABLE. 


OVER 
600,000 HORSE-POWER IN USE. 


Slow- Burning 


PRICES AND SAMPLES 
ON APPLICATION. 











A small quantity added to 
any Oil or Grease largely 
increases its lubricating 
value and makes the finest 
Cooling Mixture. 





PAMPHLET AND SAMPLE 
Sent FREE. 











All wrought metal; no flat sur- 
faces or stay bolts; four man- 
holes give access to every tube. 
Quick and steady steam and thor- 
ough circulation guaranteed. 


THE STIRLING COMPANY 
Pullman Building, Chicago, Il. 
New York Office, - 95 Liberty Street. 


Philadelphia Office, - - Betz Building. & 
Boston Office, - 631 Exchange Building. 





ENCLOSED MOTORS, 


Compact, Efficient, Durable. 


DYNAMOS and ELECTRICAL 
APPARATUS. 


Send for Catalogue and Prices. 


ONONDAGA DYNAMO 6O.. 


SYRACUSE, WN. Y.. U. 8. A. 








Vol. 36-—No. 18 


One Reason Why 
FRINK’S PATENT 


SPECIAL WINDOW 
REFLECTOR 


IS ADOPTED BY LEADING STORES EVERYWHERE. 
It is the fixture that has been found by Curators of Art Museums to light 





exhibitions of fine paintings to best advantage The merchant with fine displays 
in his show windows wants to light them to best advantage. If there were : 
better light for this purpose, the Art Museums would adopt it in preference to 
ours ; they must have the very best. 


FULL PARTICULARS AND I. P. FRINK, 55 Pearl zt. New York. 


ESTIMATES ON REQUEST. 
Uncut 
Or cut to any 
Size or Pattern. 
Washers. 


INDIA 
AND 
SAMPLES AND QUOTATIONS FURNISHED. : 
A. 0. SCHOONMAKER, 158 William St., NEW YORK, 


AMBER 
WIRES AND CABLES 


FOR EVERY SERVICE. 


For Underground, Aerial and Submarine use, 
“Safety ” wires and cables have the indorsement 
of some of the largest users in the United States. 
Write for our booklet containing the experience 











RUBBER 
COVERED 





‘ 


of users. 


The Safety Insulated Wire & Cable Co. 


LEONARD F. REQUA, 
GENERAL MANAGER. 


SRGEPSEL“HCESSIOLSIGCO SE SE 


225 to 239 WEST 28th STREET, 
NEW YORK. 





HOLOPHANE CLASS COMPANY 


No. 1 BROADWAY, NEW YORK. 


MANUFACTURERS OF 


Compound Prism Globes and Shades 







a GUARANTEED TO GIVE 
a “Maximum Light, 
Complete Diffusion, 


Minimum Glare.” 


For directing and diffusing all 
kinds of light. 


SEND FOR CATALOGUES 
AND PAMPHLETS. 









NEW YORK 
( J \ 
ALL FOREIGN OFFICES : 2 
“BABCOCK” : > 7 2 
AT EANEOS: 


THE BABCOCK cgariLCOX Co. 
) WATER TUBE BOILERS 


29 CORTLAND SS SFI 
xe YOR K. i x 
“GLOVE BOXES" 
SR NSO OUR BOOKSTEAM 
HAVANA, CUBA 
ROALAS 05 6A AAROURA- 

















THE UNITED 
res)... JAN 
SPECIALTIES A SPECIALT 
ELECTROLYTIC. sais 
ee) [ oe) LI 
Crevevcanp. Onio, U.S.A 
TRUST. 


VA 


NOT IN CARBON 
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Vou. XXXVI1.—No. 26. 


Copyright, 1900, by ELzcrricaL Review Pus. Co. 


‘NEW ‘YORK, WEDNESDAY, JUNE 2%, 1900. 


TEN CENTS AcoPY. | A COPY. 
THREE DOLLARS A YEAR, 
FIVE DOLLARS FOREIGN. 
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The Phoenix 
Glass Co. 


MANUFACTURERS OF 
Gas 4 Electric Globes, 
Shades, Etc. 


Send for our LATEST CATALOGUE. 
Now Ready. 
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Pittsburgh. New York. Chicago. 
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Name Stateo 


FOR ALL ELECTRICAL APPARATUS 


AUGUST BECKER 


34 OLIVER STREET, BOSTON, MASS. 


Achard, 
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WILLARD L. CANDEE, 


H. DugANT CHEEVER, } Mrs. 


1889 1893 
PARIS EXPOSITION .-WORLD’S FAIR .. 
MEDAL MEDAL 
FOR RUBBER FOR RUBBER 
INSULATION. INSULATION. 
TRADE MARK 
THE STANDARD FOR RUBBER INSULATION. 


Sole Manufacturers of OKONITE WIRES, OKONITE TAPE, MANSON TAPE, CANDEE 
WEATHERPROOF WIRES. Write for Prices. 


THE OKONITE CO., Ltd., 253 Broadway, New York. 





LAMPS AND TRANSFORMERS 


NEW YORK & OHIO COMPANY, 











73,000,000 feet of our Conduit and thousands of 
miles of our Cables in use in United States. 
Canada and the British Isles. 

ROOKERY, CHICAGO, ILL. 

AMES BUILDING, BOSTON, MASS. 


Loe CONDUIT AND CABLE 


COMPANY, 
MAIN OFFICE : 


MANUFACTURERS AND PATENTEES OF 
TIMES BUILDING, NEW YORK. 





Branches: { 





WARREN, OHIO. 
New York Orfice: 1 Broadway. 
X-RAY COILS! 
“Ug a win 
Magnet Winding of 
every description. 
VITRIFIED GLAZED CONDUITS. 
UNDERGROUND CONDUIT SYSTEMS. 
General Office: 39-41 Cortlandt St., New York. 


American Vitrified Conduit Co. 





Montauk Multiphase Cable Co. 


WROUGHT-IRON CEMENT-LINED PIPES FOR 
ONLY FIRE TS WIRE IN THE WOR 


UNDERGROUND SUBWAYS. 
100 BROADWAY, NEW YORK CITY. 





DAYTON 


FAN MOTORS 


ARE 


Made for Service. 


Electric Appliance Company, 
CHICACO. 


WIRES AND CABLES. 








NATIONAL INDIA RUBBER CO. 


Factory and General Offices, BRISTOL, R. 1. 





PARTRIDGE 
‘SEALE LWBRITATING 


MOR BRD 


CARBON 





BRUSHES 


FOR ALL KNOWN SERVICES. 


WRITE 


FOR PRICES. 


Partridge Carbon Works, 


SANDUSKY, OHIO. 
SaLEs AGENTS 
The Mayer & Englund Co., Philadelphia, Pa. 


Smith & Wallace, Woburn, 


Mass. 


Joshua Hendy Machine Co. ;San Francisco Cal. 


C. R. Heap, London 


Agent, 47 Victoria Street, 


Westminster, London, S. W., England. 
Mr. Victor Dourin, 28, Rue de la Montagne, 
Brussels, Belgium. 





Tel ne aia 
C.F. Splitdorf, 17-27 Vandewater St., New York. 
AMERI 


Bare and 
Insulated 


WORKS, PROVIDENCE, R. |. 
ELECTRIC WIRE. 


CAN ELECTRICAL 


FIBER 
PAPFR 
RUBBER 
HIGH-GRADE RUBBER 
COVERED AND 
WEATHERPROOF 
Wastteses Bidg., Pittsburgh, Pa.; 
iphia, Pa.; 542 The Rookery, 








Chicago Tus M 


CEMENT 
BRICK TILE 


STANDARD UNDERGROUND CABLE CO., 
Sc 


CONDUITS. 


woop 


TELEPHONE, TELEGRAPH, 
ELECTRIC LIGHT AND POWER. 


New York; 1225 Betz rn 
ills Bidg., San Francisco, C: 


» Phila 











CHICAGO, 320 Dearborn 
riivibens: 


Street. 


BOSTON, 134 Congress Street. 
SAN FRANCISCO, 71 Flood Building. 


ALL OUR WIRES NEW CODE STANDARD. 


NEW YORK INSULATED WIRE COMPANY, 
Main Office: 13-15-17 Cortlandt Street, New York. 





ss THE BRISTOL CO. 
> WATERBURY, CT. 
Recording Voltmeters, 


Recording Amperemeters, 
Recording Wattmeters, 





Recording Thermometers, 


Recording Pressure Gauges THE CUTT 


“A GIRGUIT BREAKERS 


9TH AND HAMILTON STS., PHILADELPHIA 








PAY FOR THEMSELVES. 
SEND FOR CATALOGUE, 


WARREN ELECTRIC AND SPECIALTY CO., 


WARREN, OH10, U. S. A., 
MANUFACTURERS 


“PEERLESS ” 


INCANDESCENT LAMPS, FAN MOTORS, 

















Electric Tet Telephone Supplies 








Morris Stranded Rail 






Street Railway 





. Bond 
— 2) MORRIS ELECTRIC 
fpr al COMPANY 
Electrical Measuring 15 Cortlandt Street 
Instruments - New York 





TRANSFORMERS. 
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THE GENERAL ELECTRIC COMPANY'S 


+ _ Ran Motors... 


DIRECT-CURRENT 
MOTORS 

have improved holders with 
rectangular brushes. 

For Desks, Walls and Ceilings, 
12, 14, 16, 24 and 58 

inch fans. 


All have strong guards with two outer rings. Different styles and finishes. 
| Catalogue on application. 


General Office: Schenectady, N. Y. 


Sales Offices in all Large Cities. 





ALTERNATING-CURRENT 
MOTORS 

have neither commutators 

nor brushes. 

For Desks and Walls, 

12, 14 and 16 inch fans, 


New York Office: 44 BROAD STREET, N. Y. 
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20 Park Place, 
J.H. Bunnell & Co. czar. 


ESTABLISHED 1878. INCORPORATED 1899. 











VERITAS VINCIT. VERITAS PREVALEBIT. 

We continue to Manufacture the HIGH-GRADE of TELEGRAPH and other ELECTRICAL 
APPARATUS which have earned for us the reputation of BEST ON EKEARTH. 
We own the good will, name. copyrights, trademarks, patent (No. 288881) and all other assets 
of the old firm of J. H. BUNNELL & CO., and propose to maintain our rights in the premises. 
ATTENTION is called to these FACTS, so that liability may not be incurred by dealing with 


unauthorized concerns. Catalogues and circulars free on application. Write for special prices. 


























STEEL LEVER KEY. 





MAIN LINE SOUNDING RELAY, 
WITH KEY ON BASE. 


150 OHM MAIN LINE RELAY. 














Eastern Agency for ORIENT HIGH-GRADE INCANDESCENT LAMPS. ESTABLISHED 1878. INCORPORATED 1806. 


MANUFACTURERS, IMPORTERS AND DEALERS IN 





Telegraph, Telephone, Railway and Electric Lighting Apparatus and a eaanet. 
Supplies, Instruments, Batteries, Insulated Wires and Line Equipment. J. H. Bunnell & Co. NEW YORK. 
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) ELECTRICAL @ 
SUPPLIES 


Of all kinds for all purposes in stock. 


NO DELAY IN SHIPMENT. 


Alternating and Direct-Current Fan Motors carried 
in stock in all voltages. Write for our new and 
reduced prices on all classes of construction supplies. 








| Central Electric Co., 
264-266-268-270 Fifth Avenue, anaes 


“Manhattan” 








STAMPED ON AN ENCLOSED ARC LAMP 
-- REPRESENTS.. 





Highest Efficiency 
Unequaled quae 


Manufactured for Direct and Alternating Cur 


Series and Multiple 


We 


we General Construction Co. 
Sales Office, 11 Broadway, New York Newark, N. J. 
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DIEHL ELECTRIC FANS. 








Our CEILING AND ELECTROLIER FAN PATENTS SUSTAINED BY U. S. Courts. 
Use oR SALE OF INFRINGEMENTS STOPPED BY INJUNCTION. 


The electric fans of our manufacture have for many seasons 
maintained their supremacy for durability and efficiency, and we 
offer this year several additions to our already complete line. 

The perfection of mechanical and electrical construction is 
attained in the “ DIEHL” fans. 

They are endorsed and recommended by central stations 
throughout the world. Made for all currents, except alter- 
nating. We offer two types of Ceiling fans. 

Our line includes Electrolier fans; Column fans; Counter 
Column fans; Electrolier Column fans; Desk fans; Bracket 
fans; Universal Joint Desk fans, and Desk Column fans. 

We also build Direct-Current dynamos and motors. 





DIEHL MANUFACTURING CO., 


MAIN OFFICE AND WoRKS, 











ELIZABETHPORT, NEW JERSEY. 
SHOWROOMS : 
Desk FAN. New York: 561-563 Broadway. Boston: 128-132 Essex Street. 
CuIcaGo: 192-194 Van Buren Street. PHILADELPHIA: W. Irwin Cheyney & Co. 





THE FAN 
YOU WANT 


is the LUNDELL FAN —because it is the best, the most efficient, 
the most durable and in every way the most satisfactory. 


The LUNDELL FAN has never been equaled. _It is correctly de- 
signed, carefully constructed and thoroughly tested before leaving the 
factory. 


The LUN DELL FAN provides real comfort at small expense and no 
trouble. It is graceful in appearance and practically noiseless in 
operation. 


The LUNDELL FAN is made in a variety of types and sizes and is 
suited for any condition. Pa 


The LUNDELL FAN sells the quickest and should be handled by all supply houses who want 
quick sales and satisfied customers. 


Correspondence solicited. 


prague Electric Co. 


General Offices: 527-531 West 34th Street, New York. 


Chicago: Fisher Building. Boston: 275 Devonshire Street. 
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Tuerk Alternating-Current 
Ceiling Fan Motors 








FINISHED IN 
BRONZE MADE FOR 52 TO 220 VOLTS AND 45, 50, 60, 100, 125 AND 140 CYCLES 
BOWER-BARFF 1ss REVOLUTIONS PER MINUTE 
NICKEL 
BULLETIN 26 F GIVES FULL DESCRIPTION 
BRASS AND 


WHITE ano GOLD 


Artistic «« Noiseless 
WESTERN ELECTRIC COMPANY 





CHICAGO NEW YORK 
MANUFACTURERS AND DEALERS 
Electric Light and Power Apparatus Arc and Incandescent Lamps, Wire, Cable 
Telegraph, Station and Measuring Instruments Electric Light and General Supplies 
LONDON St. Paul, Minn. ANTWERP PARIS 
Bridge Chambers, 171 Queen Victoria Street, E. C. American Electric Co. 32 Rue Boudewyns 46 Avenue de Breteuil 
and North Woolwich, E. Northwestern Agents 


St. Louis Office, Security Bldg., St. Louis, Mo. 
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Electrical Machinery: § “"**° cosners! Str 


FOR POWER AND LIGHTING 169 ADAMS STREET, - - ~- CHICAGO. 


<ss: BANAAY 


EWP 





TyreS 
SERIES REVERSIBLE CRANE Motors 
2 To % H.-P. 


CEILING FIXTURE No. 1606. 


MILWAUKEE ELECTRIC Co. Fixture Manufacturers. 


Metal Workers. 
MILWAUKEE wWiIS., U.S. A. 


New York Sr. Lours, Mo. MINNEAPOLIS, MINN. 
VEMEYER BUILDING 1210 CHEmiIcAL BuILDING Minnesota ExLEctric Co. & Catalogues on application. 
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Fort Wayne Electric Works 


THE “WOOD” SYSTEMS FOR LIGHT AND POWER 





“Wood New Focusing Lamp and 
style ‘‘B’’ Cutout installed.” 


Main Office and Factory, 


(INCORPORATED) 


“WOOD” NEW FOCUSING ARC 
LAMP 
The only focusing lamp wherein the focusing 
and lamp mechanisms are entirely distinct and 
separate. No weights, chains or guides are 
required to keep the arc in position and ob- 
scure the light. 


SEND FOR BULLETIN 1007 





“WOOD” ARC LAMP 
SUSPENSION CUTOUTS 
A new idea for interior arc lamp suspension. 
A positive and absolute cutout. Style “A” 
can be supplied in any length to meet local 
requirements. 


SEND FOR BULLETIN 1006 


Fort Wayne, Indiana 











Style ‘‘A.” 
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“Electricity and Uater=Power.” 


BY AKARK A. REPLOGLE. 

















THE ONLY BOOK OF ITS KIND. 


Price, $1.00, Postage Free. 


A valuable work on the Generation and Transmis- 
sion of Electrical Energy by Water-Power. 


CLoTtnH, 160 PAGEs. ILLUSTRATED. 


Pocket Size, 4x6 inches. 


Electrical Review Publishing Company, 


Includes descriptions of the most representative 
Electrical-Water-Power Plants in the United 
States and Canada. 


TIMES BUILDING, 


Of vital interest to Engineers, Students, Mechanics, 
Water-Power Owners and Investors. 


New York City. 
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EDISON-LALANDE BATTERIES. 


CONSTANT CURRENT, 
NO LOCAL ACTION, 
WILL NOT FREEZE. 
LIQUID TIGHT 
CELLS FOR 
PORTABLE 

WORK. 


Seay 

ew i aa 

—1 
ca ) 


SLOT MACHINES, 
AUTOMOBILES, =|, 
RAILROAD SIGNALS, | | 
CROSSING BELLS, |. 
SMALL MOTORS, 


ETC. .. 
Full Description in 


Tm 





4 


U 


EDISON MANUFACTURING COMPANY, 


135 FIFTH AVE., NEW YORK. 


ELECTRICAL REVIEW 7 





Sterling -Meaker Co. 


144-155 EAST 25th STREET, NEW YORK 


“Sterling” Fare Registers “Sterling” Fenders 
“Meaker” Fare Registers “Sterling” Insulation 
“Sterling” Safety Brakes Lifting Jacks 
“Sterling” Sand Boxes Bell Cord, Etc. 


FACTORIES: NEW YORK — CHICAGO 
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(MICHIGAN’S GREAT ELECTRICAL SUPPLY HOUSE) : 

Michigan Electric Company 
DETROIT, MICHIGAN 


Dealers in and 
Manufacturers of 


ELECTRICAL SUPPLIES 
AND MACHINERY .# 2 


Contractors for 


COMPLETE ELECTRIC PLANTS 


And Electrical Work of Every Description 
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MV, 





b 





Placed on ceiling—opens and shuts with cord. For 
controlling either incandescent or arc lamps. Obviates 
running wires down walls 


MANUFACTURED BY 


J. C. FAGAN, Watertown, N.Y. 


For sale by all Supply Dealers 


The Fagan 
Cutout 
and Switch 




















H WIRES AND CABLES W. 
The India Rubber and 
Gutta-Percha Insulating Co. 


Yonkers, N. Y. 





1g Cortlandt Street, N. Y. 


J. W. Godfrey, Manager Sales, 








‘“CONSTRUCTION AND REPAIR OF 
COPPMUTATORS,”’ 


BY L. C. SHARPE. 
Twenty-nine 314x6-in. pages with 14 illustrations. 
PRICE, 50 CENTS. 





Machinists who have electrical repairs to make and who find, as 
so many do, the commutator to be a puzzler, will thank the writer 
many times over for this unpretentious little book. 1t shows the 
operations of commutator making by a series of graphic sketches, 
and accompanies this with comments and precautions which make 
the procedure entirely plain. 





ELECTRICAL REVIEW, 41 Park Row, New York. 
Box 2339. 


























Has ample carrying capacity. 


HART 


HEGEMAN 


Has a long break. 


PUSH 


You can always rely on it. 


SWITCH 
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A FULL DESCRIPTION OF 
THIS, TOGETHER WITH 
DESCRIPTION OF OUR 
ENTIRE LINE, WILL BE 
SENT ON APPLICATION. 


fi 


HART ano HEGEMAN 


990 HIGH stT., ZARTFORD, 
































CONN. 
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OAK PINS 45D | BRACKETS 


PAINTED, SACKED AND CRATED. 


MANUFACTURED FOR 


PROMPT SHIPMENTS. 


KANSAS CITY & SOUTHERN LUMBER C0., 


WHOLESALE TRADE. 
CAR ORDERS SOLICITED. 


Springfield, Mo. 





My, Ly tr, hr, Lon lr, 


We will send, on receipt of order, a sample dozen 16 Candie-Power 
**HARDY” lamps; any base, any voltage from 45 to 125, express 
paid, at $2.16. 


HARDY LAMP CO., Pittsfield, Mass. 


KLEIN'S 

















CLIMBER’S 
LINEMEN’ S TOOLS 


Cotaengue Free &* Send for one. 
MATHIAS KLEIN & SON, 
e@7-89 W. VSN BUREN STREET, 


a, WE ARE SELLING 


CH:CAGO, LL 













$ 8.00 Electric Bell Outfits for........ $1.00 
21.00 Telephones, complete, for...... * 95 
12.00 Fan Motors, wit Batteries, for. 5.9 
8.00 Electric Hand Lanterns for..... 
10.00 Electric Carriage Lights for.. 


8.00 Medical Batteries for........... 
w~ 5.00 Electric Belts, the genuine, for.. 

f 3.00 Necktie Lights PEO 

14-Candle HangingLamp, with Battery 10.00 

Telegraph Outfits, —. OS 2.25 


mys 50 60908 
SESRes 


Miniature Electric Lamps for......... 40 
—— Machine Motors for.... ...... 5.00 
$6 Electric Bicycle Electrical Books at low prices. 


Lights, $2.7 _—_—We undersell all on Everything Electrical. 


OHIO ELECTRIC WORKS, Cleveland, 0. 
Headquarters for Electric Novelties and Supplies. 


AGENTS WANTED. SEND FOR NEW CATALOGUE JUST OUT. 
Machines, 


7 sizeswith 
10 different 
Spindle 

Capacities. 


Ry $1.00 Motor, 





‘ Edison, Jr., . ade. Batteries 
me and Fan Motors. 


x The Rest in the Market 


On exhibition — sale 
at salesroom of 


3 The Manufacturers and Inventors Co., 
814 Nassau Street, City, 


And all dealers. 
Catalogue and full description. 


EDISON, JR., 


ELECTRIC LIGHT ano POWER CO., 
No. 27 William St., New York. 

















Screw 


Full line of 
Monitor 
and 
Chucking 
Lathes. 








GARVIN . 
MACHINE 





Send for 
<==, Photos 


Sales Agents: 
RVIN MACHINE Co., 51 N. 7th Street, Philadelphia, Pa. 
Canal St 


aan G, MAXWELL & Moore, 22 8. treet, Chi Til. 
DEUTSCHE GARVIN MASCHINEN-FABRIK, Akti eupenciivehatic 3 17 Burg Strasse, Berlin C, Germany. 











A combination of Wire Cloth, 
Leaf Copper and Graphite. An 
improvement over all imitators. 


Ohio Electric 

Specialty M’f’g 

Company. 
TROY, OHIO. 


“THE ORIGINAL” 





(Makers of Rogers Commutator Lubricant, 
and the Imperial Rheostats.) 





NEW DIRECT-READING 


"OHMMETER. 


ELECTRICAL INSTRUMENTS. 
MATIC SWITCHING DEVICES, 
SPECIAL MACHINERY 

EOSTATS AND BRUSHES 
ARC LAMPS. 


> American Electric Specialty Co. 


123 Liberty Street, New York. 
Telephone, 126 Cortlandt. 


E|NOVELTY ELECTRIC CO., 


PHILADELPHIA, PA. 


-Okonite Insulated Wires. 
Medbury Overhead Railway Material. 
Changeable Electric Headlights. 
Globe Metal Works’ Trolley Wheels. 
P & B Electrical Compounds. 
Perkins Incandescent Lamps. 
Schiff, Jordan & Co.'s Ship Cored Garbons. 


ELECTRICAL SUPPLIES OF EVERY KIND. 
We) af = 


A\ Aor | TIME | a QUESTION 
—_ 4 
Fw RN 


BATES ELECRIG 


| iy Vin Be 
TDC I ior cating or 0 


A Wr 


. DL.BATES & BRO. Recrantee ' 


DAYTON, O. - witheach FAN 








Agents for 





our 


Wound for 
any , tage 


Dac 
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WE OWN ALL of his 


under the said patents. 


Do Not Be Decelved 


By the statements of other firms regarding the PATENTS of 
lete JESSE H. BUNNELL, Deceased. 

patents and are the ONLY ONE 
frm AUTHORIZED to manufacture 


Telegraph, Railway, Telephone and 
Electrical Supplies 












THE BEEKMAN BATTERY s.nwren ne 











OUR GOODS are made of the best material and by most experi- 
enced workmen. They are for sale at the LOWEST PRICES. 


BEW ARE, OF IMITATIONS. 












THE BUNNELL TELEGRAPHIC AND ELECTRICAL COMPANY, 


110-116 Beekman Street, New York. 





DO YOU REALIZE 
WHAT YOU SAVE 


syusine J. &§&. 


STORAGE BATTERIES 


» AUXILIARY Lh ‘UGHTING 


COMPARE THESE: 
44 U. S. Storage Batteries 


equal te. oe a 110 volts 

They weigh (60 ampere- 

hourcell) . . # + 616 Ibs. 
IT TAKES 


They weigh (60 ampere- 
hour-cell}«.:-. <.-« :s 1,856 lbs. 


WRITE FOR DETAILS 





vu. Ss. BATTERY CoO. 


253 BROADWAY, NEW YORK. 
BRANCHES: 552 State St., Brooklyn. 34 W. Monroe St., Chicago. 9 Cornhill, Boston. 








55 Lead-lead cells equal to 110 volts 











Storage Batteries } 


Morrison System 


NO CAST PLATES 

PERFORATIONS 
————— APPLIED PASTE 
——_| INFRINGEMENT 


Electric Chemical Formation 








LONG LIFE 

HIGH EFFICIENCY 
GREAT CAPACITY 
SUPERIORITY 





For All Purposes 





Central Station, Power ana Isolated 
Plants 





Automobile Cells a Specialty 


SEND US SIZE OF YOUR CONTAINING CELLS AND 
SPECIFICATIONS 





ADDRESS ALL COMMUNICATIONS TO 


HELIOS-UPTON CO. 


222 FULLERTON AVENUE, CHICAGO, ILLINOIS, 
Or to Factories at Philadelphia, Pa., and Peabody, Mass. 
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H. N. FENNER, President. 


J. F. BLAUVELT, Agent. 


RUSSELL W. KNICHT, Treasurer. 





NEW ENCLAND BUTT COMPANY, 


MANUFACTURERS OF 


MAGHINERY for INSULATING ELEGTRIGAL WIRES. 





Braiding, Taping, Winding, Twinning, Cabling, Stranding, Polishing and Measuring Machines. Cable Covering Braiders. 





FINE CASTINGS A SPECIAMTyY. 





304 PEARL STREET, - - 


PROVIDENCE, R. I., U. S. A. 














CHICAGO EDISON COMPANY 


REPAIR SHOPS. 


76 MARKET STREET, CHICAGO. TELEPHONE, MAIN 1280. 
First-Class Equipment in all Shops. 


OPEN DAY AND NIGHT. PROMPT ATTENTION. 


Dynamos, Armatures, Motors, Arc Lamps, Instruments, 
Machine Shop; Engines, Etc., Carpenter 
Shops; Cabinets, Etc. 
CORRESPONDENCE SOLICITED. 


























ELECTRIC LAUNCH ON CENTRAL PARK LAKE, NEW YORK. 


ELECTRIC LAUNCHES. 





Sefe. A PAYING INVESTMENT AT PARKS and PLEASURE RESORTS. ,*°,"2" 
Reliable. TRAFFIC PROMOTORS. No Smoke. 


Executive Office, 
Electric Boat Co., 100 Bway., N. Y. 


The Electric Launch Co., Bayonne Citv ( “Sont'st.) New Jersey. 


Send Stamps for Illustrated Catalogue. 
















MAGIC LANTERNS es OO PB 4 a * xf 
CONDENSED CATALOGUE FREE J 
RILEY BROS. 16 BEEKMAN ST. NEW YORK. - 














The Vetter Current Tap. 


A Tapping Plug and Lamp Socket Combined. 


FOR SALE SEND FOR 
mane DESCRIPTIVE 
CIRCULAR 
ELECTRICAL aa 
SUPPLY DISCOUNT 
HOUSES. SHEET. 





A simple and safe device for tapping and carrying the current from any electric light 
fixture to Motors, Drop-lights, and other electrical devices WITHOUT THE LOSS OF LAMP 
IN FIXTURE. Adapted to any system of electric lighting. When ordering, state what 
socket is used. Each tap is packed, with full directions, in a neat box. 


E. B. MEYROWITZ, 


Manufacturer and Patentee. 


104 EAST 23d STREET, Also at 125 W. 42d Street, NEW YORK. 
604 Nicollet Avenue, Minneapolis. 360 St. Peter Street, St. Paul. 











3 RUE SORIBE, PARIS, FRANCE. 














HILL SWITCHES, 


When you are in the market 
for a Switchboard send us your specifications. 
We promise you a low price. 









OUR SWITCHBOARD SWITCHES ARE STANDARD OF THE WORLD. 


W. S. HILL ELECTRIC CO. 


NEW BEDFORD, MASS. 





















ANYTHING 
YOU WANT 





CROWN K 


WOVEN WIRE DYNAMO BRUSHES 


At the Lowest Prices 


We ara supplying the largest consumers in the United States, Canada and Mexico. 
We make all grades and defy competition. 

We also make 
Crown 
Commutator 
= Compound 


a 


~.- SROWN 


Crown Woven Wire Brush Co. - - SALEM, MASS. 








Vitrified Glay Conduit. 


For Underground Telephone, Telegraph or Electric Light Wires. 


This conduit is made of vitrified 
clay, standard size, three inches 
internal diameter. We can make 
any size or multiple of ducts desired. 
Laid with our patent Mandrel, a 
perfect alignment is insured. We 
claim for strength, economy, dura- 
bility, simplicity, cheapness and 
perfect insulation it is the best. In 
use by the most prominent com- 
anies. Any information cheer- 
ully given. 





Write for Catalogue. 












MANUFACTURED BY 


THE H. B. CAMP COMPANY, 


THE H. B. CAMP COMPANY’S 
; 
4 
y 
AULTMAN, OHIO. ¥ 
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IN A DYNAMO 








You can move the Induced Coils, 
with the Inducing Coils station- 
ary; 


You can move the Inducing Coils, 
with the Induced Coils station- 
ary; or 


You can move MAGNETIC LINES 
OF FORCE ONLY, leaving BOTH 
coils stationary, if you know 
how. 


This is what is done 
in the best machine 
of its class, 


The... 
WARREN 
Alternator. 


ae Ba a" tsa <a 
‘ spake Ge. gee 
whe f eet a . > ae 
ee FRE dt i ese a: § 
= ‘ i a SAS a aE i als: , pee i ale 5 a ee ahr 
1s : ‘ 
’ - Mh ns 
, “ ° ip eV ilagig - 
250 K.-W. WARREN “ALTERNATOR. 
Rumsey Electrical M’f’r’s’ Co Ht. B. Coho, J. H. Gates & Co. Thos. Muir & So 
ned Fi .% rt St., Philade’ aie Pa. 149 Rroadway, New York. 13-15 Monadnock Block, hag sees sage ‘Mich. 
Fes mie ee & Ridinger. H. B Warren, Weste etrical Suppl * Os, 


‘To AVE, Pitts! burg, Pa. (For North’n and West’n New York & New England States.) 


c. W. Hobs om Northwest Electrical En agin wortng =. Smith-Cour tw ey <a ae SANDUSKY, OHIO, u.s. a. 
eecececececococos ooo 
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There Is No Higher=-class 
India-rubber Insulation 
For Wires and Cables than 


Habirshaw. 


Authorized Manufacturers of the 
ATTIX FLEXIBLE TUBE Wire. 





The India-Rubber and Gutta-Percha Insulating Co., 
Main Office, Gienwooa works, 


J. W. GODFREY, Manager Sales, 
15 Cortlandt Street, New York. YONKERS, N.Y. 


Se af of of ober ne te ne nf of of ods abe ne ne fe fe af ahr af 
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Uf Osos fs fs a os a os of fs of a fs as fs af fs ahs os of a of af af of os fs ahs fs ops KW 





12 


ELECTRICAL REVIEW 


Vol. 36—No. 26 








40 minutes. 





Hon. RICHARD A, DONNELLY, President. 


Entry Fees for Races 


MAHLON R. MARGERUM, Secretary. 


THE GREATER INTER-STATE FAIR, 


TRENTON, N. I., September 24th, 25th, 26th, 27th, 28th, 1900. 
FIRST ANNUAL AUTOMOBILE EXPOSITION and AUTOMOBILE RACES, 


UNDER THE DIRECTION OF E. E. SCHWARZKOPF, 
Editor of the Automobile Magazine, New York. 








No charge for space allotted for exhibiting Automobiles or their accessories. 
Applications for exhibits to be filed with M. R. Mararrum, Secretary Greater Inter-State Fair Association, Trenton, N. J., on or before July 15, 1900. 
The allotment of spaces will be made on August 1. 
The Automobile Catalogue will contain one page advertisement of every exhibitor. 
Electric charging station on the Fair Grounds. 


AUTOMOBILE RACES, SEPTEMBER 24th, 


of America). 


10 Miles Greater Inter-State Fair Cup. 


No Race of less than three competitors. 


On the Half-Mile Driving Track, 66 feet wide, under the Racing Rules of the Automobile Club of America. 


1st Race, POI ieioi00< cs eee eee eR oes ore Se oa - $100 00. plate or cash. 

2d USO EA ee ee ey Di. We sci cas celte res pnpne eles OO ae 

Bi *t ORM. 6656.3. 5 ocpauens soeeeee By “St ara areas matte pera aotale fouge fh". 68 ss 

4th ‘* Open aaa 5 Sais bein ee BO 8S ucacmnese meets s Uaeeceae os since, me pail aT ak 

5th ‘‘ Reserved ope only to members of the Automobile Club of America and 
Automobile Club of Philadelphia, Pa., or any affiliated club of the Automobile Club 


RUDOLPH V. KUSER, Treasurer. 


The Stewards of the meet, and the Judges of Vehicles and their Accessories, will be constituted from members of the Automobile Club of 
America and the Automobile Club of Philadelphia, who will sign and present handsome diplomas to successful competitors. 
All entries to be accompanied by entry fees, and to be addressed to M. R. Margerum, Secretary, Inter-State Fair Association, Trenton, N. J. 
Entries to close Sept. 1 (noon). 
The Fair Grounds at Trenton are reached from New York by the Pennsylvania R. R. in one hour and ten minutes; from Philadelphia in 
Railroad runs direct to Fair Grounds. 








A 
Akron Sewing Machine and apa Co.... 

























INDEX OF ADVERTISERS. 


Cc 
Consumers Carbon Co.. 
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 gelie: "ILLINC NOIS INSULATED WIRE €0.. 


MANUFACTURERS OF 


THUI-URADE WEATHERPROOT WIRE 


= ¥ CAMCGORE , ILL L SAMPLES FRE 


The “GLARK” Wire 


. " FOR SWITCHBOARD, RAIL- 
CLARK WIRE WAY AND MOTOR USE. 


All sizes of stranded and 
flexible wire and cables 
with Clark’s insulation. 


Fire Underwriters’ Union says:—“‘A thoroughly rellable 
and durable wire In every respect.”’ 

The Clark wire has been before the public, and in use, for the past 10 years, and has met 
with universal favor. We ‘antee our insulation wherever used, Aerial, Underground, or 
ee and our net prices are as low, if not lower than any other first-class insulated 
wire. We shall Se einanek team to mail Catalogues, with terms and discounts for quantities. 


4 EASTERN ELECTRIC CABLE COMPANY, 
61-63 Hampshire St., Boston, Mass. 


HENRY A. CLARK, Treas. and Gen. Manager. HERBERT H. EUSTIS, Prest. and Electrician. 
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Peru Electric Mfg. Co. 


Manufacturers of a full line of high-grade Porce- 
lain Electrical Specialties, including the ««Pemco,”’ 
the new Rosette especially adapted for mould- 
ing work. All Porcelain Transformer Fuse-Plug, 
and a complete line of new Peru Branch Cutouts 
with Patented All Porcelain Fusible Plugs. 





' ot B + 
v bad 

















| Write for price-list and descriptive circular. 

| This Trade-Mark 22%.rarsate | PERU ELECTRIC MFC. CO. 
Edison Cut - Outs, Knife PERU, INDIANA. 

é Switches NEW YOR : : 

Jenkins Snap Guarantees Satisfaction 220 BROADWAY. eae® FH. SCHLE SINGER. 





Philadephia LH], T, PAISTE CO. chicago 


| “Diamond H” Push Switches. 


Special attention is called to the 


Sheet Mica Insulation. 


Can not absorb moisture and burn out. 
Can not break or cause trouble in any way. 


‘This is a New Switch and It Will 
Pay You to Investigate It. 


It is Right in Every Particular. 


Send for Circular and Prices. 


< The Hart Mig. Go, <e> 


HARTFORD, CONN. 














10°AMP., S.=-P. 
10-AMP., 3=WAY. 


10-AMP., D.-P. 


MADE IN GANGS OF ANY 
220 VOLTS. NUMB 











Sight’ =o Dodine Sear NR aN i igen SUBSCRIBE TO 2 aa 
SCIENTIFIC AMERICAN, October 14, 1899. N. ¥. EVENING POST, October 9, 1899. 
The new illustrated AUTOMOBILE MAGAZINE (New 
THe AUTOMOBILE MAGAZINE has at last come to : : 7d 
hand and is the most thoroughly satisfactory peri- THE York: U.S. Industrial Publishing Co.) has a very 


odical which we have seen in any language on the 
subject. It is of regular magazine size and has 111 
pages. The quality of the articles is very high and 


attractive appearance, and is so varied in contents, 
without undue padding, that one wonders how the 
editor can fill his pages hereafter. Still the list on 
page 101 shows that there is a considerable ‘‘ for- 


i i 
the illustrations are of the best. Every one who is ” 
at all interested in the automobile will find some- omabile qr (7 fe a ro F ecee: + ge Prien: pigeon 
thing in the new magazine which will interest him. . y gs PY Pp 


Even the social side is far from being neglected, as 
there is an article on the recent floral parade at New- 
port and on the Automobile Club of France. The 
Automobile Index, which occupies some nine 
es, is exactly what has been needed. On the 
whole the magazine is a most satisfactory one. 


$3.00 A YEAR. 








31 State Street, NEW YORK. 


Americans can. The society feature of the new 
vehicle is brought to the front with news from the 
Newport festival—the driver, by the way, not al- 
ways sitting on the left. There are competent- 
seeming book reviews, and some concessions are 
made to the general reader in comicalities of pencil 
and verse. The magazine seems free from bias. 











ELECTRICAL REVIEW 


NO VACATIONS IN THE 
ELECTRICAL REVIEW 
OFFICE! | 


Our subscribers and advertising patrons have made 
so much more work than usual for us that instead of 
enjoying a summer outing, the business and editorial 
staff of the ELECTRICAL REVIEW is going 


TO SIT RIGHT IN THE SHOP 


and produce the best paper possible in spite of the hot 
weather and any personal discomforts that may arise. 


NOT SINCE 1893 


has the electrical business been in such a live condition 
and so full of snap and vim as it is this summer. 
Everything is booming. Everybody is busy. Most 
people are satisfied, and we are all happy on account 
of the prosperity and tremendous volume of business, 
both domestic and export, which this great country 
of ours is now enjoying. 


THERE WILL BE NO DULL 
SEASON THIS YEAR. 


The advertiser is strongly advised to take an hour 
of his valuable time and consider carefully the adver- 
tising proposition. Send to the ELECTRICAL REVIEW 
new, fresh and up-to-date advertising copy, with good, 
strong cuts, and tell us to increase your space. We 
have better facilities than ever before for putting you 
in actual touch with the buyer of your goods—the 
right kind of buyer—the man with good money and 
good credit—the kind of man you can afford to do 
business with. 


NEVER MIND THE HOT WEATHER. 


An hour spent in faithful contemplation of the ad- 


vertising problem will, with the help of the ELECTRIC- 


AL REVIEW, bring you better returns than ever before. 
“Aphorisms from the quarters,” trade literature, “talks 
by the old man” are all well enough in their way, but 
what you want to do these summer months, which, 
this year, are full of business, is to 


ADVERTISE— 
ADVERTISE RIGHT— 
RIGHT NOW! 








A Spatial Pocket Edition 


62 by 42 inches. 





WIRING TABLES—HOW THEY ARE MADE AND 
HOW TO USE THEM. 





By THos. G. GRIER. 


Thoroughly REVISED and ENLARGED. © The 
right SIZE for the POCKET. LEATHER Bound. 
FLEXIBLE Back. ROUND Corners. Price $1.00. 








Address: 


ELECTRICAL REVIEW, 


41 Park Row, New York, 
Box 2339. 





NEW SEVENTH EDI- 
TION NOW READY 
PRICE 25 CENTS 

















“Telephone Inspectors’ Handbook— 
Telephone Troubles and How to Find 
Them.” By W. H. _— and J. A. 
McManman OP ghar “HRUSS abe 
THIS IS THE BEST BOOK OF ITS KIND PUBLISHED. 
IT WAS FORMERLY KNOWN AS “HASKINS’ 
TELEPHONE TROUBLES,” AND HAS RUN THROUGH 
SIX LARGE EDITIONS. SENT PCSTAGE sige ON 
RECEIPT OF PRICE BY .. *. «° 


Electrical Review, Al 
Park Row, N. Y. City 





Vol. 36—No. 26 
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The Belden System 


of arc lighting accomplishes the many requirements demanded 
by the most expert and advanced engineers. The principles 
involved in the construction of the various types of the 


BELDEN ARC LAMPS 


are the demo strated features of modern enclosed arc lighting. 
The many difficult elements of arc lamp designing are all suc- 
cessfully met in these lamps. 

Send for catalogues and further information. 


\ Belden-Larwill Electric 
and Mfg. Co., 


FORT WAYNE, INDIANA, U. S. A. 


esi 











Cosmos for all Circuits. 


110-220-500-volt enclosed arc lamp. 


ELECTRICAL: REVIEW 


-— 
we 








ee MICA Re Our Catalog 


EUGENE MUNSELL & CO., Lea 


pipe lag Electric Mfg. Co. 
WRITE FOR SAMPLES AND PRICES. Elwood, Indiana 
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Our 500-volt enclosed are lamp, | 4 
meeting with phenomenal success, |” 
revolutionizing the electric world. 


Made by 


THE INTERSTATE ELECTRIC 
COMPANY. 


Offices and Works: 
Viaduct Power Block, 
CLEV LAND, OHIO, U.S.A. 


Write for Particulars: 


“Cosmos” incorporates the fol- 
lowing valuable features: Dura- | 
bility, High Efficiency. Simplicity, 
Maximum intensity of Light. 

110-220-volt lamp built on the 
lines of our famous and renowned 
500-volt lamp. 


The word “Cosmos” stamped on every lamp, identifies our product. 


GENERAL INCANDESCENT ARC LIGHT 60. 


572-578 FIRST AVENUE, Cor. 33d St., NEW YORK. 
For list of Manufactures, see Classified Index. 


BRANCH OFFICES: 


NEW YORK, 39-41 Cortlandt *. BOSTON, 31 Milk St. PHILADELPHIA, 233 Drexel Bldg 
CLEVELAN D, 39-47 ee Cee St. SAN FRANCISCO, 598 Parrott Bldg. 
iT. LOUIS, 638 Century Building. 


MARTIN J. INSULI. CO. 



































CHICAGO, 1012-18 Monadnock Block. MINNEAPOLIS, 616 Guaranty Building. 
MILWAUKEE, 700 Pabst Building. 














FOR CLEAT, 
CONCEALED AND 
MOULDING WORK. 


Approved by the NATIONAL BOARD OF 
FIRE UNDERWRITERS. 


Cap and bases interchange- 
able. 

Positive lock and sure con- 
tact. 

Cap can not be loosened or 
contact lessened by shaking 
or pulling on the cord. 


THE H ART MFG. C0 ) HARTFORD, 











Prompt Shipments 


DESK AND CEILING FANS, 1900 MODELS—SEND FOR CATALOGUE 2110 


The Emerson Electric Mfg. Co. 
a Sr. LR: 


(LES + SROSS-ARMS 





East’n Oftice and Warehouse 
136 Liberty St. 





BRACKETS, PINS * TIES 


PROMPT ‘SHIPMENT DIRECT FROM MILLS 


SAVE BROKERAGES AND SEND US YOUR 
INQUIRIES 


ECCLESTON LUMBER ca 


29 BROADWAY, NEW YORK 


The Ritchie Induction Coils 


producing best results in 1 X- -Ray work are made by us expressly 
for this work. 








All our coils give a spark trum one tv two inches above rat- 
ing. It is known that the founder of this company invented the 
adopted method of induction coil winding in 1853. 

Send for prices and information ; catalogue of fine electrical 
and scientific instruments free. 


E. S. RITCHIE & SONS, 


Brookline, Mass. 





152-154 Lake St 


(_HICAGOINSULATED Wire (5 


CHICAGO. 


7g Be 
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SOO SAAS 


PA CARA PLIES, LOLI L 













ONTAUK FIRE-DETECTIVE WIRE. == <2z2s=o= 

















O LUMBIA CARBO NS ENCLOSED ARCS 











Guaranteed superior to any imported carbon in uniformity of size and 
straightness, or subject to return at our expense; try us and be convinced. 


965 Highland Avenue, 
Cleveland, O. 


National Carbon Co. 





‘Sweet are the Uses of Advertisement. 





Telephone and Electric Co 





3 - - Electrical Catalogues-- FREE 


~ LIGHTING,” © TELEPHONE,” 





~ HOUSEHOLD SUPPLIES.” 











ALPHABETICAL INDEX—(Continued from page 12.) 
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Thomas, Wilcox & Dietz.... 
Thresher Electric Co. 
Towle, Geo. C., ute. Co. 
Triumph Electric Co 





ee eeeeeerersees 


Swedish-American Telephone Co......... 





Standard Underground Cable Co..... eooe- 1 | Pucker Mfg. Co........ he 

Stanley & Patterson... ..... eer Tecker Mtg. Co 

Stewart, Frank H., Co..........-- --+ eseeee 16 U 

Sterling Electric Co..........++-.- ete 

Sterling-Meaker Co............ssseeee05- 7 | United Correspondence Schools....... ... 
Stilwell-Bierce & Smith-Vaile Co.......... United Electric Heating Co.......... 
Stirling Co., water-tube boilers............ O68 | UW. RB BREET OO. .2-.0 55 cscee os. 
Stromberg-Carlson Telephone Mfg.Co..... 83 | United States CREDO OO. ooo cvnccsseeasees 


OUR LATEST 22% 


TYPE 


THE BOARD 











W 
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33 oe Telephone Works...............0++ WRIA O05 SEO voce ccuicisescc. 50% ogecen 27 
Viaduct wt Co., telephones. etc.. .. ... 32] Whitney Electrical Instrument Co ....... 
Vought, M.I...... So Ge See itipciwans cies sewanes 18 | Williams- Abbott Electric Co.............. 
w von a : 2 PE TOC OR eT ETT te 82 
ROE VORICI® O06 000600 cccccctence ; 
waeeer Electric Manufacturing “o....... 4 Wyckoff Crocus ~ eg oseee neue pea ae 
on| Warmer On Sk acne 
Warren Electric Manufacturing Co....... 11 
Warren Electric & Specialty Co......... 1 SEND 
Watchman’s Time Detector Co......... . FO 
1a Wyemter Electric Covess sei swcssss vee R 
| rn Electrical Su DO .cccecervisrses 
9| Western Telephone Geamtraction COs cee 82 BOOK 
86 | Westinghouse Electric & Mfg.Co......... 35 CATALOGUE. 
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Typs F WarrMerter, Front CONNECTION, ONE-THIRD ACTUAL SIZE. 
Our Indicating Wattmeters, Voltmeters and Ammeters are also built 


for 


BACK OF THE BOARD. 


Write for Prices and Bulletin i 31 just issued. 


Wagner Electric Mfg. Co. 


GENERAL OFFICES AND FACTORY 


ST. LOUIS, U. S. A. 


BRANCH OFFICES 






SWITCHBOARD INSTRUMENT 





NEW YORK: Havremeyer Building..... .... ..A. H. Mustard, Agent. 
PHILADELPHIA : 1000 Betz Building. . ‘ po Mustard, Agent. 
ee = OO PS BI 6 oe 5 vo055m ccccnceccocceccveccvcceessecoeaioe C. Buck, Agent. 
ge ae 1519 Marquette Building........ a, ~sheawacokie cases eee Geo. B. Foster, Agent, 
ALTIMORE : 204 Kast Lexington pase SS RAR Seer er Dae ens A. 8. Tarr, Agent. 
BAN FRANCISCO: 120 Sutter Street...........c.sccccccsccccccccccccccoces Agent, 
ATLANTA GA., 1002 English- Gambia UE, Sacksases <<: caspeesssnds R. J. Russell, Agent. 
ee ie, NON NTA So eg e EO ESOP Bagnall & Hilles, Agent. 
ONDON, ENGLAND: 47 Victoria Btrest. ......0.0....ccccseccccneccess .C. R. Hea; p, Agent. 
Crry OF 0 a Sere ee merican Engineering Co. of Hexion "Agents. 
FOREIGN DEPT: Havemeyer Building, New York habenecann ton oreeeek. E. Goudey, 





goocccccccccccccccccccce, 


18 CENTS PER LB. 


Any quantity F. O. B. Cars, 
Waterbury, Ct. 








The New England 
Engineering Go. 


WATERBURY, CT. 
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June 27, 1900 


Important Notice 


We beg to announce that on June 30th, 1900, 
all connection between 





The Perkins Electric Switch Manufacturing Co. 
of Hartford, Conn. 
and Mr. Charies I. Hills 


will be terminated. 


MR. J. E. WAY, o tm R. THOMAS & SONS CO. 


who succeeds MR. HILLS, will carry a com- 
plete line of PERKINS goods, at 39 Cortlandt 
Street, New York, where all orders and com- 
munications will receive prompt and careful 
attention. . 


We THANK You 


for your liberal patronage in the past and solicit 
a continuance of the same. 












THE PERKINS ELECTRIC SWITCH MFG. CO. 
HARTFORD, - ; - . - - CONN. 
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SHIP 


HIGHEST GRADE 
IMPORTED 


tric Lighting 
are the 
ACME OF PERFECTION 
ONCE LSED 
ALWAYS USED 
THE BEST at 
RIGHT PRICES xp 
PROMPT SHIPMENTS 
IS WHAT YOU WANT 
“2@<ée<d 


These are the fundamental 
principles of our business 
system. 


Electrical Supplies of Every 
Description. 


SCHIFF, 





CARBONS 


& C @) s Nos. 232-234 Greenwich Street, 


New York. 
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BADADADAAAAAAAAADARA DARA RADA DADA DA DA Ad ed teditadednder! 





WRITE 


TO-DAY 





FOR RATES, MAPS, TIME-TABLES, ETC., IF 
YOU ARE CONTEMPLATING A TRIP, ANY 
PORTION OF WHICH CAN BE MADE OVER THE 


CHICAGO @ 


CHL CAGO ” 


ND 


SF:LQUIS 
“AMERICA’S MOST POPULAR RAILWAY.” 
B. L. McCLAIN, 


GENERAL EASTERN PASSENGER AGENT, 
261 Broadway, New York. 


GEO. J. CHARLTON, 


GENERAL PASSENGER AGENT, 
Chicago, ILL. 














G. &E. 


Boring Ma- 
chine for 
Electrical 
Wiring. 
Saves the 
Insulation 
on the Wire 


Saves 50 
Per cent of 
the labor. 








Saves at least 50 per cent Jabor in 
boring holes; wires can be pulled 
through many holes ; it saves wire ; it 
saves the insulation. You need no step- 
ladder for boring holes. If you want 
to control the wiring in your town, 
write for prices, etc., to the 


G. & E. Electric Co., 


BINGHAMTON, N. Y. 





EDISON ours 


WITH EDISON LALANDE CELLS 


are the only efficient battery fan outfits on 
the market. Invaluable for the sick room. 














Write for Catalogue No. 17. 


EDISON MFG. COMPANY, 
135 Fifth Ave., cor. 20th St., New York. 
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IN SHEET OR WIRE, ANY SIZE, SHAPE OR a OF HARDNESS 
FOR ALL PURPOSES 
- BAKER & CO. 9 
408-410-412-414 N. J. Railroad Ave., Newark, N. J. 
New York Office, 120 Liberty Street. 


Scrap and Native Platinum Purchased. 














LUNDELL MOTOR 








is the ideal power apparatus. It has the SEND 
highest efficiency, is absolutely reliable, re- FOR 
quires very little attention and usually takes 
no additional floor space than is occupied by PRICE CEppK- 
the machine to which it is attached. It is SD LIST : 
economical to operate and inexpensive to buy. . a 
These motors are made for belted, direct or i) 
geared connection. Sizes from yj horse- UY UL do 
* powe- up. —_— 
Catalogue No. 586 tells the story and shows United Electric rieating Co., 
many applications. Correspondence invited. Detroit, “ich. WUPU : 


— Ketdn 
anging 
Telephones Lay 

Celting and Desk Me Roy Crndut 


Take ’phone where you 
want it.. Rings cen- 


tral when you lower 
it, or not, as you 
wish. Connects with 
any telephone Does 


ELECTRICAL , a 
more. 
We Have Others, Too. 
Send fur new illus- 


incur now Separar MBE cx 5 
N D in telephony. ¥ 302 BROADWAY, NEW YORK 


CHICAGO: Fisher Building. BOSTON: 275 Devonshire Street. 
M. I. VOUCHT, 138 WASHINGTON ST., CHICAGO 


Sole Manufacturer, 


WITH A REPUTATION mertaccrafe 


Ceiling Set, Cumplete. si mercial Countries. 
OF FIFTEEN YEARS STANDING. 
STILL DAILY GROWING IN USE. 


IT IS THE RELIABLE | | GENERAL ELECTRIC 


INSULATING COMPOUND. 


SPRAGUE ELECTAIC COMPANY, 


GENERAL OFFICES: 627-531 WEST 34th STREET, NEW YORK. 
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COMPANY'S 
STANDARD PAINT COMPANY, Single Focus X-Ray Tubes of high 
ae eg ane ‘ efficiency and durability can be oper- 
. jonn street, N. U. ated at a dull red heat without break- 
CHICAGO OFFICE, CARRIED IN STOCK IN Hag ma tg —_ ing down the anode. 
189 Fifth Avenue. ema oe These tubes are equipped with our 


new adjuster by means of which the 
proper degree of vacuum can be 












maintained. 
The Wyckoflf Pipe & | Send for Catalogue No. goso. 
A Creosoting Cor. Epison DECORATIVE & MINIATURE 


Lamp Dept. 
Harrison, N. J. 


MANUFACTURERS OF 


Wyckoff Wooden Conduits, 
CROSS-ARMS AND LUMBER 




















THE VALUE OF CHLORIDE ACCUMULATORS 
FOR TROLLEY REGULATION. . | 





Ths Union Traction Company of Philadelphia, after operating a 
battery of Chloride Accumulators on its system for five years, has 
recently contracted for five additional plants—one power-house battery 
and four feeder batteries—a total battery capacity of 16,000 horse- 
power hours. 





Pa 3ee2 Sos yeaa Sop ee a5 f 


The Electric Storage Batterv Co., 


19th STREET and ALLEGHENY AVENUE, PHILADELPHIA, PA. 


SALES OFFICES: New York, 100 Broadway. Boston, 60 State Street. Baltimore, Equitable Building. Chicago, Marquette Building. San Francisco, The Parrott Building. 





























- June 27, 1900 | - ELECTRICAL REVIEW 








Westinghouse 


Polyphase 
Induction Motors 

















Westinghouse Induction Motor Operating Pump, Helena Water & Electric Power Co’s Plant 


It is a well known fact that 
all Large Installations are equipped 
with estinghouse apparatus, but 
few realize the extent to which 
Westinghouse Motors have been 
applied to the operation of machine 
tools, pumps, cranes, elevators, &c. 





Write for Book on “ Electric Power” 


Westinghouse Electric 


& Manufacturing Co. 
Pittsburg, Pa. 


All Principal Cities in U. S. and Canada 
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TRADE MARK, 


THE STANDARD FOR RUBBER INSULATION. 


SOLE MANUFACTURERS OF 


OKONITE WIRES, OKONITE TAPE, MANSON TAPE 
CANDEE WEATHERPROOF WIRES. 


THE OKONITE Co. ““"" 


253 BROADWAY, N. Y. 


NATIONAL ELECTRICAL CODE STANDARD 


TRADE MARK 


























*(. K.”” Weatherproof ana 
Slow- Burning WIRE 
ON APPLICATION. @ 
OFFICE AND Factory: PAWTUCKET, R. I. 
JIXON’S GRAPHITED GRAPHITED FOR TROLLEY CAR GEARS 
PREVENTS NOISE AND 
DOES NOT OOZE OUT 
‘Lasts three times as long as any other lubricant.” 
JOS. DIXON CRUCIBLE CO., JERSEY CITY, N. J. 
SAFETY BOILER. 
SAFE. 
DURABLE. 
OVER 


Slow-Burning Weatherproof, 
PHILLIPS INSULATED WIRE CoO., 
ABSOLUTELY 
THE STIRLING WATER- TUBE 
EFFICIENT. 
600,000 HORSE {POWER IN USE. 


All wrought metal; no flat sur- 
faces or stay bolts; four man- 
holes give access to every tube. 
Quick and steady steam and thor- 
ough circulation guaranteed. 


THE STIRLING COMPANY 


Pullman Building, Ch Chicago, Ill. 
New York Office, os Liberty Street. j : ve 
Philadelphia Office, - - Betz Building. Qe 
Boston Office, - 63: Exchange Building. , orareke 





ENCLOSED MOTORS, 


Compact, Efficient, Durable. 


DYNAMOS and ELECTRICAL 
APPARATUS. 


Send for Catalogue and Prices. 


ONONDAGA DYNAMO CO, 


SYRACUSE, N. Y., U. 8. A. 





ECONOMY IN SHADES 


Lies in buying those that reflect the MOST light, that diffuse it 
evenly, and that last the longest. It is easy to convince any 
level-headed business man of this. Shades of this character 
are not the lowest in cost, for the very best materials and 
Jabor must enter into their construction. We do not want the 
whole business in shades, for there are some people who want 
a quality of shade we would not make. Our long experience, 

the large volume of our business and our unequaled manufac- 

turing facilities enable us to produce the best quality of shade 


|. P. FRINK, 551 Pearl Street, NEW YORK. 
— 


Uncut 
Size or Pattern. 
AMBER Washers. 


SAMPLES AND QUOTATIONS FURNISHED. 
A. O. SCHOONMAKER, 158 William St., NEW YORK. 




















’ RUBBER 
COVERED 


WIRES AND CABLES 


FOR EVERY SERVICE. 


For Underground, Aerial and Submarine use, 
“Safety ” wires and cables have the indorsement 

' of some of the largest users in the United States. 
Write for our booklet containing the experience 

of users. 


The ae Insulated Wire & Cable Co. 


LEONARD F. REQUA, 225 to 239 WEST 28th STREET, 


GENERAL MANAGER. NEW YORK. 
WORCESTER, 


THE O. C. WHITE CO., sass: 


STANDARD ADJUSTABLE FIXTURES. 














Shop Fixtures, Office Fixtures, Desk Fixtures, Portables. Strictly of highest grade in 
every particular. We ‘‘ double the efficiency and convenience of the 
incandescent light.’’ Send for our brand new catalogue E. 





HILADELPHIA CHICAGO 
Pats ban t BLOC. 2/5 MARQUETTE 
SAN SRANCISCO 




















NOT IN CARBON 























